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AUTHOKS PREFACE. 



IN this book it is assumed that the reader has 
a competent knowledge of elementary arithmetic 
and therefore the theoretical portions of the work are 
limited to the methods which are best adapted for 
commercial calculations. These methods are discussed 
chiefly in §§ I. and VI., though isolated examples occur 
elsewhere. The greater part of the book is devoted to 
the actual operations of business. 

An endeavour has been made to give full and 
accurate information on all commercial subjects of 
first-rate importance, including British and Metric 
Weights and Measures, The Pricing of Goods, The 
Prices and Standards of Trades, Stocks and Shares, 
Banking, Bills of Exchange, the London Money Market, 
the Foreign Exchanges, etc. 

Certain methods of readily saving labour have also 
been suggested, involving only the gradual construction 
of small and convenient Tables in the Counting-house 
itself. 

The immense superiority of decimal operations over 
all others, especially in the application of methods of 
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approximation, has led me incidentally to show the 
advantages of a decimal system of coins and measures, 
with particular reference to what may be called Mil- 
Metric Arithmetic. 

The adoption of the Metric System and a Decimal 
Coinage would simplify Arithmetic enormously, and I 
am hoping that the new method of decimalising money 
at sight adopted in this book, and the treatment of 
many other questions, will show the student that we 
have a coinage ready made to our hands, with the 
radical coins as the £, florin, cent, and mil (each being 
-^ of the preceding) ; in other words money expressed 
in £ and decimals of a £ to three places. 

The great practical advantage of this coinage is 
that the sovereign is untouched. Any proposal with 
the penny as basis necessitates a world-wide revolution, 
whereas our immense foreign trade would be un- 
affected as long as the sovereign remains the integer. 

It is true that our internal trade would be to some 
extent disturbed by a change in the smaller coins — 
which would not occur if the penny was made the 
basis ; but this disturbance would be nothing in com- 
parison with that caused by altering the sovereign. 

The Methods of Approximation and their Develop- 
ments, the Methods of Prediction, have been systemati- 
cally employed throughout the book, and though care 
and practice are required to prevent errors, not only is 
there an immense saving of time and labour in their 
use, but they are the only scientific methods of ensuring 
absolute accuracy in intricate operations. It has been 
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the custom in Engineering Text-books, etc. to accept 
certain approximations as practically absolute, thus 
commencing with errors, the precise effect of which 
cannot altogether be foreseen. The Methods of Pre- 
diction show clearly the limits of error at almost every 
stage of the process, and produce results accurate to 
the exact degree required. 

The information in the book is a prominent feature, 
and every endeavour has been made to secure accuracy. 
My obligations to Tate's Modem Cambist will be 
recognised as very great by those who know that 
standard work, but many of the facts have been verified 
or corrected by personal informants. The Danish 
Ambassador (M. de Bille) with great courtesy wrote 
me an exact statement of the condition of the Danish 
weights and measures, and many London and Provincial 
Bankers, Stock-brokers, Marine Insurance Agents, 
Merchants and Brokers have kindly volunteered aid. 
I wish specially to acknowledge the kindness of 
Mr. Samuel Montagu, M.P., the well-known financier, 
in criticising and improving the Section on Exchanges 
and Exchange operations — one of the longest and most 
important chapters in the book. 

From other written sources I have naturally derived 
great help. De Morgan's Methods of Approximation 
and their Developments have been employed through- 
out the book. The method of stating a Proportion 
sum like a pair of scales is derived fi'om Mr. Frusher 
Howard's Art of Reckoning, and the Method of Linkages 
is a modified form of that given in D. O'Gorman's 
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Compendious Calculations. Mr. Moxon's monograph on 
Banking practice has been of great use in the Exchange 
Section. 

In conclusion I have sincere pleasure in gratefully 
acknowledging the encouragement and kindness I have 
received from Dr. Gow in a somewhat arduous task. 

S. JACKSON. 



NOTE. 

Answers have not been supplied in order that students may 
follow the well-established commercial plan of doing calculations 
in two ways to secure correct results. 

If, however, any schoolmaster or student desires the answers 
they will be supplied separately in March, price 1/-. 

Any corrections and suggestions communicated to the Author 
or Publishers will be gratefully received. 

The old-type figures in the Courses of Exchange (§ X.) are 
variable quantities. 

In Art. 6°, page 23, the number of figures in the divisor 
should be one more than the rule gives. 
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SECTION I. 



ARITHMETICAI. OPERATIONS. 

1. Mental or Very Brief Rules in Multi- 
plication and Division. 

(1) To multiply by a number entirely of nines. 

Add to moltiplioand as many O's as there are 9*s. 
Subtract the moltiplioand. 

(2) To multiply by a number entirely of nines 
except in the unit-place. 

Add to multiplicand as many 0*s as there are digits. 
Subtract the multiplicand x (10 - tpiit-figure). 

e.g. 999997 — ^add six O's and subtract 3 x multiplicand. 

(3) To multiply by any power of 5. 

Add as many O's to multiplicand as the given power. 
Divide by same power of 2. 

e.g. 625 = 5*— add four O's and divide by 16 (2*). 

(4) To divide by any power of 5. 

Multiply dividend by same power of 2. 
Mark off as many places as the power given. 

e.g. 3125 = 5». Multiply by 32 (2'), mark off 5 places. 

(5) To multiply by 11 in one line. 

Add each digit of multiplicand in succession to its immtdiate left- 
hand adjacent digit, carrying when necessary and putting the unit- 
digit to the right and the final digit (plus remainder if any) to the 
left. 

e.g. 65178 X 11 = 716958. 

J. © 1 

it. 



2 COMMERCIAL ARITHMETIC 

EXAMPLES. 

1. Multiply 8693167 by 9996, 9987, 991. 

2. „ 739646 by 626, 3126, 260. 

3. Divide 96783462 by 126, 26, 3126. 

4. Multiply 876696 by 11, 121, 1331. 

5. Divide 864936 by 626, 1260, 2600. 

2. To multiply in one line in the case of a 
two-figure multiplier. 

Example. 83561 x 37. Ans. = 3091757. 



Mental Process 7x1= 

7x6=42 + 8x1 =4 

4 + 7x5=39+8x6 =5 

5 + 7x3=26 + 3x5 =4 
4 + 7x8=60+3x3 =6 

6+8x8 =8 

8 = 



7 
5 
7 
1 
9 

8 



This method may be extended to three-figure multipliers, but it is 
specially nsefnl for those of two figures. 

■HTAMPT.-RR 

Multiply in one line : 
1. 66372489 by 73, 45, 84. 2. 8371656 by 85, 94, 19. 

3. 6030612 by 47, 39, 26. 4. 3125671 by 24, 37, 71. 

5. 4123874 by 86, 123, 304. 

3. Involution. 

In squaring and cubing numbers the following 
Algebraic principles are very useful: — 

(1) The square of the sum of two numbers is equal 
to the sum of the squares of the numbers + twice the 
product. 

(2) The square of the difference of two numbers is 
equal to the sum of the squares of the numbers — twice 
the product. 

(3) The cube of the sum of two numbers is equal 
to the sum of the cubes of the numbers -f 3 x product 
X sum of the numbers. 



MULTIPLICATION, 3 

(4) The cube of the difference of two numbers is 
equal to the difference of the cubes -7 3 x product 
X difference of the numbers. 

(5) The difference of the squares of two numbers 
is equal to the product of the sum and difference of the 
numbers. 

Exan^Ut. 1. 805>= (800 + 5)3 =3003 + 25 + 10x300 

=: 90000+ 25 + 8000= 93025. 

2. 4933= (500 -7)3= 5003 + 7* -2.500.7 

=250000+ 49-7000=243049. 

8. 26»= (20+6)8= 20»+6»+3.120.26 

= 8000 + 216+9860= 17576. 

4. 39»= (40-1)*= 40«-13-3.40.39 

= 68999-4680= 59819. 

5. 393-253=64 X 14=896. 



EXAMPT.TO. 

1. Square 631, 8007, 9013, 16012, 848. 

2. „ 739, 891, 747, 9995, 761. 

3. Cube 39, 410, 937, 97, 105. 

4. „ 95, 38, 729, 409, 521. 

5. Find value of Sl^-SQ^, 3752-3252, 962-842, 7202-7112, 
3122-3062. 

4. Abbreviation in Multiplication. 

This arises when certain digits or sets of digits are 
multiples of other digits or sets of digits following or 
preceaing them. 

Much labour is also thrown away in writing down 
lines twice where by a judicious arrangement of the 
work the repetition might be avoided. 

The two principles following are of great use with 
easily rememberable multipliers. 

1—2 
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r. When 1 occurs among the digits, write down 
the multiplicand adding O's according to the place of 
the 1. Then multiply by the remaining digits using 
the original multiplicand as it stands in the line written 
down. 

Example 1. 8657 x 103. 865700 

25971 

891671 

Example 2. 753106 x 3106. 75310600 

2259318 
3765530 



2338394130 



2°. Factors among the digits should be constantly 
noticed and made use of to shorten the number of lines 
or lessen the multipliers. 

Example 1. 9673 x 315 = 300 + 5 x 3. 2901900 

145095 

3046995 

Example 2. 83561x369^9 + 40x9. 752049 

3008196 

30834009 

Example 3. 5612 x 852 s 840 + 12 ^ 12 + 70 x 12. 67344 

471408 

4781424 

The cases in which one or other or both of these 
principles may be used are literally without number. 
A decimal point does not hinder their application. 



EXAMPLES. 

1. 8345712x3106. 2. 78934x1768. 

3. 936412x78013. 4. 1973256x832. 

5. 3912451x96412. 6. 9178x2136. 

7. 5614273x13758. 8. 8176541x42731. 

9. 378964x65131. 10. 129875x8124. 



ITALIAN DIVISION. 6 

5. Abbreviation in Division (the Italian 
method). 

A great saving of labour and time is effected by 
subtracting in all operations of Division as you proceed. 
This principle admits of very wide application and will 
be constantly used throughout this book. Its main ap- 
plications are to Long Division (Simple and Compound), 
Division of Decimals, Greatest Common Measure, and 
Division-approximation. 

1°. Lon^ Division. 

Draw a Ime under the figures required for the first 
step in division. 

Multiply the divisor by the first figure of the 
quotient, subtracting as you proceed. 

Bring down the next figure and draw a line as 
before. 

Repeat the same process of multiplication and im- 
mediate subtraction with the second figure of the 
quotient and so on. 



Example. 7988204-^1875. 

1875 I 7983204 \ 4257 
4832 



Process for First Sabtraotion. 



10820 
14464 
1329 rem. 

Thus practically the figure 
necessary to make np the 
figure above it is pat down 
and the resulting tens-figure 
is added to the next multi- 
plication. 



4x6=20 + 
4x7 = 28 + 2 = 80 + 
4x8 = 32 + 3 = 85 + 
4x1= 4 + 8= 7 + 



(a) (b){e) 



3 1=2 
8 1=3 

4 !=3 



8 

8 
9 
7 



(a) gives the differences to be put 

down, 

(b) gives the figures to be carried, 

(c) shows the correctness of the 

subtraction. 
Similarly for any other line. 



2°. Compound Division (Money, Weights, Measures). 

It is obvious that this principle may be applied and 
the above method used in all the actual dividing 
required in Compound Division of any sort. 



COMMERCIAL ARITHMETIC 



de 1. £891. 


lU. 4id.-^ 


73. 


Example 2. 861 days 11 hrs. 
86 mixi8.-H81. 


£. «. 


d. 








d. h. 


m. 




78 891 11 


4i 


£12. 




81 


|861 11 


86 


4d. 


161 

16 
20 










87 
24 

899 




11 h. 


311 




48. 






89 






19 
12 










8 
60 






232 

40 

4 




4d. 






516 

80 
60 




6 m. 


162 




id. 






1800 




22 s. 


16 










180 

18 







3". Division of Decimals. 

This method is plainly applicable to Decimals and 
should always be used. 

Example. 8765-432 -5- 123-4. 

1234 I 87654-32 | 71-03 
1274 
4032 
330 

The Decimalisation of Money, Weights, or Measures 
reduces Compound Division to Division of Decimals. 

4°. Greatest Common Measure. 
An application of this method renders the finding 
of G.C.M. surprisingly brief. 

Example, o.c.m. of 33495, 106260. 

5 I 33495 I 106260 | 3 



4 I 4620 I . . 6776 | 1 



1156 I O.C.M. 



Process. Divide 33495 into 106260. Quotient 3. 

5775 „ 33495. „ 5. 

4620 „ 5775. „ 1. 

1155 „ 4G20. „ 4. 

o.G.H. is 1155, 



I) 



>» 



Bemainder 5775 
4620 
1155 
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MONET DECIMALISATION. 



EZAMPI1E8. 



1. 865734968-r3714. 
3. 985347$0385-i- 47351. 
5. 93102356321-7125. 
7. 9567435612-h931524. 
9. 16573481297 -^ 81766. 
11. £891. 5«. 6ic?.-j.732. 
13. £7256. 9«. 7idL-f. 4239. 
15. £7316. 5*. 3|rf.-T-654. 
17. £95. 3«. lie;?. -7-403. 
19. £75312. 16*. 8i<;?.-^ 8137. 
21. 865312805 T- 0625. 
23. 876-8314 -r 609-315. 
25. ■006785-7-61-532. 
1956210-r 83-514. 
•00031-^-00006. 
G.CM. of 86534, 9106. 
69751, 6349. 
743856, 9318. 
94378, 612436. 
73256, 6303. 
£75. 8*. 9Jii?. (in deci 

£861. 13«. 4^. 
£7356. 9«. llfd 
£8340. 11«. Aid. 
£99. 10«. 4|<^. 
£739. 9». Aid. 
£810. 8«. 1\d. 

48. £637661. 10*. W^. 

49. £9007. 17«. ^d, 

50. £10000. 0*. Oc?. 



27. 
29. 
31. 
33. 
35. 
37. 
39. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 



}) 



>j 



» 



n 



2. 17345834651-^87653. 
4. 876407653126 -^ 374582. 
6. 3567025831-7-871. 
8. 51638451784-^36195. 
10. 731256851 -f 96145. 
12. £73156. 11«. 4^H-8154. 
14. £631. 11«. bid.-\-%\. 
16. £351. lU 9id-r716. 
18. £931. 17«. 6idL -7-814. 
20. £516. 8«. 9^.-^64. 
22. 73451-36-f62-314 
24. 7-31058-^-00567. 
26. 83-00715-^3-15814 
28. -00004561 -7- -00375. 
30. 165-7312-5-81-041. 
32. G.CM. of 75614, 89312. 
31 „ 18905, 7300. 
36. „ 74166825, 93128625. 
38. „ 19500618, 8954. 
40. „ 856,94732. 
mals) ^19 to 3 places. 
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6. The Decimalisation of Money. 

The C5onversion of «. d,f. into decimals of a £ often 
greatly simplifies many calculations — more especially it 
renders of much greater service the Methods of Im- 
mediate Subtraction and Approximation. 
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In general it is sufficient to get any sum of money 
in decimals of a £ correct to 3 places, but it must be 
remembered that these places must be correct in the 
final answer. Hence it is often necessary to find the 
exact decimal of a £. 

The methods given here will enable the student 
after a little practice to decimalise at sight. 

V, To convert £. s. d. f. into £ and decimals 
of a £. 

(1) To three places. 
Multiply the shillings by 5. 

Put down the tens-figure of the product as 1st dec. 
place. 

Reduce d / to farthings, adding 1 if pence are 6d 
or over. 

Add unit-figure of shillin^-product to tens-figure of 
the farthings found and put down sum as 2nd dec. place. 

Put unit-fiffure of farthings as 3rd dec. place. 

(2) Completely. 

Obtain the first three places as in (1), 

To get the fourth 

Multiply 2nd by 4, canying jfrom the 3rd x 4. 

Put unit-figure of this result (mentally) in the 4th 
place to see if its multiplication by 4 will have any 
effect on the carrying from the 3rd x 4 to get the true 
4th place. 

Put down the unit-figure (thus corrected or not) as 
4th place. 

Bepeat this process with the 3rd and 4th to get the 
5th, and then with the 4th and 5th to get the 6th and 
so on. . 

(Always carefully making the above correction when 
necessary.) 

Note 1. This oorreotion can only occur when the last figure 
obtained (the figure on which tibe canning depends) is 2 or 7. E.g. it 
can only occur in getting the 4th when the 3rd is 2 or 7, in getting the 
6th when the 5th is 2 or 7. 
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It does not always oooor eyen then bat it must be tried in these 

If 2 or 7 does not oocnr at any stage this oorreotion need not be 
considered. 

Note 2. This process brings 4999 and therefore, practically, 

when 48 occurs or 49 after ooirection, change into 6 and end the 
decimal. 

Note 3. Obsenre— the Ist dec. place is left nntonched. 

Note 4, If it is desirable to stop at any place and make allowance 
for the next it is easy to calculate it as above, and if it is found to be 5 
or over add 1 to the place stopped at. 

Note 5. The operation of completing the Decimal giyen in (2) will 
be referred to as the method of Fours uid the whole process of Deci- 
malisation as the method of Five and Four. 

Note 6. The student will yery quickly know when the repeating 

figure is reached — ^the forms which always occur are 4ld, 8$, 9l6, or 6 
(without recurrence). 

Example 1, £65. 14f . Q^d. = £65 *735. 

Mental process 5 x 14 =70 
4 X 8i + 1 (above 6d.)= 85 

736 

Example 2. £17. lis. 8|d.= £17*565. 

Mental process 5 x 11 =55 
4 X 3f +0 (below 6d.)= 15 

565 

ExampU 3. £86. 19s. lid. = 86«9|5'5|2|0|8|3. 

Mental process 19 x 5 = *9(5) 
Add 1^x4= -955 
4x5=20+2=22= '9552 (2 rejected: 2 carried from 

4 X 5 — 3rd place) 
4x5=20+0=20='95520 (2 rejected: Oto cany if 

no correction needed) 

[Here 4 x 2=8 .*. put (mentally) in 5th place and see its effect on 
2x4. 

This effect is of course nothing as 4x0=0 .*. no correction is 
needed.] 

4 X 2= 8+ 0=8= '955208 (0 carried from 4x0) 
4x0=0+3=3='9552083 (3 carried from 4 x 8) 
4x8= 32 + 1=83 ='95520838 (3 rejected: learned from 

4x8) 
and so on, the 3 obviously repeating. 



oorreotion 

put down 9 for 5th place 
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Example 4. £188. 15ff . 4£d =: £183*7697916. 

Mental prooess 15 x 5 =: 75 put down 7 for let place 

4i X 4 s JL9 put down 6 for 2nd place 

~g9 and 9 for 3rd place 

4 X 9=86: cany the 3 to 4 x 6=24+8=27 put down 7 for 4th place 

4x7=28: cany the 2 to 4x9=86 + 2=38 

Put 8 mentally in 5th place, then 

4x8=32: carry the 3 to 4x7=28+8=31 

so 8 should be carried instead of 2 — ^thus for 8 j 

4 X 9=36: carry the 8 to 4 x 7=28 + 8=31 put down 1 for 6th place 

4x1=4: carry to 4 x 9 =86 put down 6 for 7th place 

and so on, the 6 repeating. 

2°. To convert a decimal into £. s. d. f. 

(1) If three places only are known. 

Divide first two places by 5 — quotient is shillings. 

Divide remainder with 3rd place brought down by 
4 — quotient is pence. 

Remainder (diminished by 1 if pence are 6d. or 
over) is farthings. 

These operations may give results exceeding the 
actual value by a fraction of a farthing. To decide 
whether a farthing should be struck oflF, the fourth 
place is necessary. 

(2) If more than three places are known. 
Proceed as in (1) until the farthings-remainder is 

reached. 

Then calculate (mentally) a fourth place jfrom the 
given 2nd and 3rd by the method of Fours. 

If this exceed the actual fourth place strike off a 
farthing from the result obtained by (1), otherwise not. 

If the two fourth places are equal we must proceed 
to the 5th absolutely to decide — and so on. (Always 
using the method of Fours.) 

Example 1. £73-896=£73. 17«. lljd. 

Mental process 89-f-5 = 17«. rem. 4 
46-^4 = lid. rem. 2 
(above 6d.) 2-1 = ^. 

Example 2. £73-89614 = £73. 17«. Hid, as in Ex. 1. 
Mental correction — 4th place from '896=8, given place is 1 
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ExampU 3. £73*896916= £73. lis. ll^d. as in Ex. 1. 
Mental yerifioation— 4th place from *896s:8, given plaee is 9 
.*. nearest value to farthings) j,„^ .,- <«,. 
below the aotnal value J = ^^^' ^^'' ^^^^ 

Note 1. By striking off one more farthing than the rule requires 
in (1) all overoharge is avoided without the trouble of finding the 
4th place. In doing this there can only be the loss of ^d. to the 
seller. In most Commercial Transactions correctness to pence is all 
that is required. 

Note 2. If 3 places are known with allowance for the 4th — this 
shows that the 4th place is at least 5 — whence we may write the 3rd 
place as one less and consider 4th place as 6. This will in many oases 
decide absolutely the value correct to farthings. 

Note 8. Certain decimals and certain decimals only have exact 
values in £. «. d.f.; in these cases if sufficient places are given it 
will be seen that the calculated 4th, 5th etc. places are identical with 
those given. 

Note 4. If the decimal to 8 places is exact or is taken to be exact, 
the rule (1) gives the value above the true value to tiie nearest farthing 
and the modification in Note 1 gives the value below the true value to 
the nearest farthing. To consider three places as exact is to adopt 
mils as the division of the £. 

S°. Reduction of Money. 

An interesting application of Money-Decimalisation 
gives a very brief way of reducing money to farthings 
or pence. 

(1) To reduce £. s. d.f. to farthings. 

Decimalise the money as usual, to three places. 
Omit the decimal point. 

Multiply by 4, commencing two places to the left 
and carrying from the multiplication of the previous 
figures what is necessary. 

Subtract this from the altered Decimal. 

The answer gives the farthings required. 

ExampU 1. £87651. 19«. ^d. 87651'972 

8506 078 

Am, 84145 894 

ExampU 2. £896. 178. 11}^. 896'896 

86 875 

Am. 861 021 
The subtraction can be done as you proceed. 
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Example 3. £6891. lis. Bid. 68917 15 

Aru. 6616047 

(2) To reduce £. 8. d. to pence. 
Decimalise to three places. 
Omit the Decimal point. 
Divide altered Decimal by 4, reject remainder. 
Subtract the Integral part only of j^ of altered 
Decimal from the quotient. 

Answer gives the pence required. 

Example. £113. 5«. &d. to pence. 

4 I 113^283 

28320— 3 rejected. 
1 132 —83 rejected. 

Aru. 27 188 

Note. The explanation of the accuracy of these approximations 
is that the Decimal parts are the same. 

e.g. £87651. 19«. 5id. = 87651972*916 (Altered) 

Multiplying by 4 as in the rule 350 60 78-916 

84145894* 

Also £113. 58. 8d. = 4 [ 113283-38 

28320*88 
1132*83 



27188* 

4°. Extension of Method to Eighths^ Six- 
teenths^ Thirty-two'ths of a Penny. 

To deoimalise a sum of money including £. 
s. d. and lower firactions of a penny than a 
forthing. 

Multiply shillings by 5. Put tens-figure of product 
as first decimal place. 

Beduce decunal and fraction to farthings and a 
fraction of a farthing. 

Add tens-figure to unit-figure of shillings-product 
for 2nd decimal place. 

Put unit-figure and fraction (reduced to decimal 
form) as remaining decimal places. 
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(Increasing by 1 or the unit-figure as the pence 
are over Qd. or not.) 

The decimal arrived at is only provisional and has 
to be corrected to get the exact decimal — in this manner 
following : — 

The first place is correct absolutely. 

Consider the correction due to the 4th place in the 
manner previously shown for £. 8. d. /., using 4 to 
multiply and carrjdng as before. 

Add this to 4th place and change the 3rd again if 
necessary. 

Now see if this new form will make any difference 
(when multiplied by 4 in the usual way adopted in this 
method) to the correction applied to 4th place, make 
any change arrived at and proceed to correct the 5th 
place by means of the 3rd and 4th in the same way. 

Continue the process not only until all the pro- 
visional figures are exhausted but until there is an 
obvious recurrence — ^remembering that 48 may be 
written 5 to avoid getting 4999.... 

ExampU 1. £25. 13«. 8^. =£25*684f =£25-68475 (provisionally). 

Correction (Mental Process). 

4x5=20 4x7=28 + 2=30 4x4 = 16+3 = 19 4x8=32 + 1 = 33 

.*. add 3 to 7 hence decimal now is 25-68505. 

Trying again with 4 we see that 4 should have been added. 
So decimal should be 25-68515. 

Now correct the next place 

4x5=20 4x1 + 2 = 6 4x5 + 0=20 /. add to 5 
and decimal is now correct to 5 places. 

Proceeding to the remaining places 
4x5= 20 4x1+2=6 /. decimal is 25-685156 
4x6=24 4x5+2=22 /. ,. is 25-6851562 
4x2= 8 4x6+0=24 /. „ 18 25-68515625. 

Example 2. £36. 9«. 6id. = £36-473^ = £36-4735 (provisionally). 

36-4735 

9 correction for 4th place 

36*47447916 method of Fours. 
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ExampU 8. £74. 8s. 8HK2.=£74-418{=: £74-418625 (provisionally). 

74-418625 

5 oorreotion for 4th place 

74-414125 

6 ,^ for 6th „ 

74-414185 

7 „ for 6th „ 

74*414192708$ method of Fours. 

5*". Convene Extension. 

To oonvert any deoimal to £. ■. d. f., 8ths^ 
16th8, 32th8 of a penny. 

Four, Five, Six, Seven places are required res- 
pectively to approximate with absolute certainty to 
farthings, eighths, sixteenths, thirty-two'ths of a penny, 
but practically sufficiently accurate results can often 
be obtained with fewer places. 

Rule. Obtain the product by 4 of the decimal 
with the 1st place omitted. Subtract this from the 
original decimal with two zeros added and neglect 
for the purposes of the subtraction the tens-figure of 
the 2nd place multiplied by 4. 

Consider the decimal so obtained. 

Divide first two places by 5 — quotient is shillings. 

Divide remainder with 3rd place brought down 
by 4t — quotient is pence. 

If pence are 6c?. or over diminish the new remainder 
byl. 

Then this remainder (thus corrected if necessary) is 
&.rthings. • 

Divide this remainder with next place brought down 
by 5 — quotient is 8ths. 

Divide this remainder with next two places brought 
down by 25 — quotient is 16ths. 

Divide this remainder with next three places 
brought down by 125 — quotient is 32ths. 
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Example, £25*6478852 

895408 

£25*646489792 

64-^ 5=12/. 4 rem. 

46^ 4=11 2 „ .'. 1 farthing 

14-^ 5= 2 eighths 

148-r- 25= 5 Bixteenths 

1489-s- 125 = 11 thirty-two'thfl. 

Nate 1. If a limited nmnber of places are known, the approxima- 
tions can only be carried to a certain point depending on the number 
of places correct in the diminished decimal and on what is known of 
the error in the next place. 

Note 2. In pricing goods obtain by this method the cost to any 
approximation and add 1 or more to the corresponding fraction of a 
penny. This will always ensure against loss by retail. If the 
retailer wishes a certain profit on the whole sale, he will add this to 
the total cost and then divide— approximating by the aboye method 
and adding 1 to the corresponding fraction of a penny to ensure his 
full profit. 



EXAMPLES. 

1. Decimalise (a) exactly to three places, (6) to three places 
with allowance for 4tn, (c) exactly : 

(1) £18, 9s. lid (2) £17. 5«. 3jrf. 

(3) £931. 17«. bid, (4) £864. 8*. OM. 

(5) £91. 13«. 5d. (6) £72. Ss. 8j5. 
(7) £3306. 17«. bfd. (8) £123. 14«. 6jd 
(9) £904. 16s, nd. (10) £75. IZs, 4id. 

(11) £324. Os, 10|rf. (12) £66. I6s. d^d. 

(13) £8107. Us, Oid, (14) £926. I9s, Ihi, 

(15) £841076. 3s, Sid, (16) £73. Is. Oid. 

(17) £96. 7*. 6jc?. (18) £875. 18«. lO^c/. 

(19) £4376. 11«. 9d. (20) £8. I2s, Z^d. 

Any sum written at random is easily decimalised — the answer 
being verified by actual working. 

2. Convert into £. s. d,f,: 

(1) £81-67164. (2) £793-663 (approx.). 

(3) £184-4931. (4) £71*336 (exact). 

(6) £361-1066. (6) £137-004 (approx.). 

(7) £87-3126. (8) £931-273 (approx.). 
(9) £710-311 (exact). (10) £876-960 (exact). 

Any decimal written at random may be turned into money by the 
method and the answer verified by actual working. 
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3. Reduce 

(1) £3751. 19*. l_kf. to farthings. 

(2) £87. 16«. lid. to farthings. 

(3) £910. 1«. b\d, to farthings. 
(4> £193. 7«. 65. to pence. 

(5) £204. 11«. 4(f. to pence. 

(6) £815. 3*. 9M to farthings. 

(7) £61. 13«. bid. to farthings. 

(8) £76. 9«. l^d. to farthings. 

(9) £603. 9«. 85. to pence. 
(10) £71. 4«. lOrf. to farthings. 

4. Decimalise 

(1) £73. 7«. 10|^. (2) £18. 6«. 4,W. 

(3) 7«.3JM. (4) 6,*^. 

(5) U 9|5. (6) 3«. 4}Jrf. 

(7) £3. 10«. 4^. (8) 35^. 

(9) U. 1^. (10) 3«. 2^c?. 

5. Convert into £. «. d. /., 8ths, 16ths, 32ths, consistently 
with absolute accuracy : 

(1) £19-3145978. (2) £3*12784. 

(3) £-3667. (4) £-3786. 

(5) £7-645918. (6) £13-31267. 

(7) £27-298314. (8) £139*765. 

(9) £78-8341. (10) £1-93756. 

7. Methods of Approximation. 

In calculating prices or profits and in all engineering 
or practical work it is often only necessary to get results 
correct to a given number of decimal places. This is 
true for instance in calculating money in decimals of 
a £ — three places ensures correctness to the nearest 
&rthing. 

Hence all working which brings results to a larger 
number of places is superfluous and it becomes of im- 
portance to use such methods as will give what is 
necessary with least work. 

1^ Addition and Subtraction. 

In adding and subtracting, the Rule for approxi- 
mating is simple. 



ALLO WANCE FOR PLA CES, 17 

In each line stop at the place one further to the 
right than the number of places required correct, and 
make allowance for the place beyond. Then add in the 
ordinary manner. 

Example. Add 83*17135 ooneot to 3 places. 

206-34127 
130812161 

1597-6343 

Mental Process. Consider 3 as 4 because of the 5 in line 1 

2 as 3 „ ,, 7 „ 2 
6 as 6 „ „ 1 „ 3 

Then add in the nsoal way. 

The 4th place is not necessarily correct. 

2"^. On making allowance. 

(1) In any Decimal Expression — ^to make allowance 
for the part beyond the place stopped at — if next place 
is 5 or over, add 1 to the digit stopped at, otherwise 
addO. 

(2) In multiplying any Decimal — to make allow- 
ance for the multiplication of the part omitted in the 
approximation — multiply the figure beyond the place 
stopped at and add the nearest multiple of 10 to the 
product of the figure stopped at, counting 6, 15, 25 eta 
as being nearer to 10, 20, 30 etc. respectively th^i to 
0, 10, 20 etc. 

Example 1. 8*634578 x 9 correct to 3 places. 

8-634678 
9_ 

77-7111 

Mental Process. 9 x 7=63, caixy 6, then as nsnal. 

Example 2. 13*6235 x 7 correct to 2 places. 
7_ 

95-366 
Mental Process. 7 x 6=36, carry 4, then as nsnal. 

(3) In dividing any Decimal — to make allowance 
at any point for further places in the quotient put down 

J. 2 
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as the final figure that exact multiple of the diviwir 
which is nearest (above or below) to- the remainder 
used as the dividend. 

Example. 84*7312 -f 19 oorreot to 3 places with allowance for 4th. 

19 ) 84-7312 ( 4-466 
87 
113 

Mental Prooesg. 6 x 19 = 114, nearest to 118. 
This is very important in Aliquotation. 

S"". Multiplication. l}e Morgan's Method. 

(1) Absolute Rule for finding a product correct . 
to a given nwmber of Decimal Places, 

Reverse the multiplier omitting the decimal point. 

Arrange this witn the original unit-figure under 
that digit in the multiplicand which is one place fur- 
ther to the right than the number of places required 
correct. 

Multiply by the digits of the multiplier, beginning 
with each at the digit immediately above but adding 
in the nearest multiple of 10 derived firom the digit to 
the right. 

Place the products in successive lines with their 
right-hand digits in a vertical column. 

Add and mark off one more place to the lefb than 
the number of places required correct. 

Strike ofiF the final figure and the remainder will be 
the correct answer. 

(2) SuflBloient Rule in many commercial calcular- 
tions. 

Reverse the multiplier omitting the decimal point. 

Arrange this with the original unit-figure under 
that digit of the multiplicand which is as fiu* to the 
right as the number of places required correct. 

Proceed as above with the multiplication. 
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Add and mark off the number of places required 
correct. 

The last figure will never differ by more than 1 
from the true result and therefore any answer of 3 
places in money will always be correct to pence. 

(3) Another Form of the Rule vcdttable in 
Exchanges, 

Place the multiplier under the multiplicand so that 
the points are in a column. 

Multiply by the digit furthest to the left — com- 
mencing with that digit in the multiplicand which is 
the required number of places further to the right than 
the naultipljdng digit is to the left of the decimal point 
(making allowance in the usual way for the multi- 
plicand-digit to the right of the one taken). 

Prqceed in this way with each digit of the multi- 
plier. 

Throughout put the decimal point in its place for 
each line. 

Add, and the required number of places will lie to 
the right of the decimal point. 

N.B. When the decimal parts of the multiplier are 
reached the starting-point in the multiplicand will get 
nearer and nearer to the decimal point and ultimately 
pass to the left of it. 

The Third Form shows in fact the principle on 
which the method is founded — the form is however 
trying to the eye and hence for general purposes the 
reversing of the multiplier is more convenient. In 
thus reversing the multiplier the starting-point of the 
multiplication for each figure of the multiplier is auto- 
matically settled. 

In all cases of direct multiplication of money the 
second form is sufficient but if any continued operations 
are involved or there is division as well it is better to 

2—2 
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use the Absolute Rule. The difference in the labour 
involved is not great 

In the Examples following each form is shown. 

It should be noticed that form (3) is only to the 
same accuracy as form (2). To get results to the same 
accuracy as form (1) the multiplication should begin 
one place further to the right than the given form of 
the rule directs. 

The importance of this method of Approximation 
cannot be over estimated. 



Example 1. 878*8615 x 27^195 to 8 places. 



878*86150 
59172 

74'772300 

26170305 

373862 

836475 

18698 

10167-1630 



878*8615 
59172 

7477230 

2617031 

87386 

33647 

1869 

10167-163 



878-8615 
27-195 

7477-230 

2617-031 

87-386 

83-647 

1-869 

10167-163 



lExampU 2. £87569. 19s. l^d, by 87 oorreot to pence. 



87569-9802083 

78 

30055984166 
2629898614 

£3268588-2780 
5«. 6|d. 



87569-98020 
78 



8005598416 
2629898 61 

£3268588-2'77 
5«. ^d. 



87569-980208§ 
87-000 

3005598-416 
262989-861 

£3268588-277 
5«. 6}d. 



Example 8. Value of 1751 -96875 tons at £18. Is. 8}(2. per ton. 

1761-96875 1751-96875 1751-96876 

57348831 57848331 18-884375 



175196875 


17519688 


17519-688 


52559063 


5265906 


5255-906 


5255906 


525590 


525-590 


1401574 


140157 


140-157 


70078 


7008 


7-008 


5256 


525 


•525 


1226 


128 


•128 


88 


9 
£23449-006 


•009 


£23449-0060 


£23449 006 
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BXAMFT.TO 

1. Multiply 876-314 by 38-72 correct to 3 places. 

2. Multiply 9615*83416 by -001375 correct to 5 places. 

3. Multiply 3761-407 by -6158 correct to 4 places. 

4. Multiply 76510-3 by 8-91035 correct to 3 places. 

5. Multiply -008135 by 71*324 correct to 5 places. 

6. Multiply 3125-006 by 1*834 correct to 3 places. 

7. Multiply -0001417 by 831 correct to 6 places. 

8. Multiply 97*125 by -0000466 correct to 7 places. 

9. Multiply -00005678 by -000375 correct to 9 places. 

10. Multiply 61*32174 by 89371-25 correct to 2 places. 

11. Find price of 876 things at £3. Itt, lO^d each. 

12. Find price of 3725| things at £7. 13«. i\d, each. 

13. Find price of 8000 gross at £51. 17*. 9|</. per gross. 

14. Find price of 715 dozen at £3. 8«. 9|e/. per dozen. 

15. Find price of 45225 ozs. of gold at £3. 17«. lOjc?. per oz. 

16. Find price of 9124 tons at £84. 19«. l^d, per ton. 

17. Find price of 3225 pipes of wine at £46. 13«. 9rf. the 
pipe. 

18. Find price of 727 hides of land at £116. 18«. lljc/. per 
hide. 

19. Find price of 1959 barrels of herrings at £2. 15*. 1]^, 
per barrel. 

20. Find price of 5625 yds. of silk at £1. 17«. 8^. per yd. 

21. Find price of 473 tons 19 cwts. 57 lbs. at ^116. 8«. 4^0?. 
per ton. 

22. Find price of 3125 qrs. 7 bushels 1 peck at £2. 11«. b\d, 
perqr. 

23. Find price of 825000 things at je731. 19«. 4ic?. per 
thousand. 

24. Find price of 383000 dozens at £905. 12«. Z^d, per 
thousand dozen. 
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26. Find price of 761 rods of brickwork at £31. 10*. b\d. 
per rod. 

26. Find price of 826 sq. chains 1376 sq. links at £205.14». 9J</. 
per sq. chain. 

27. Find price of 1372 acres 3 roods 29 poles at £93. 7». lie?, 
per acre. 

28. Find price of 247 miles 1312 yards of railway at 
£8361. 17«. Qd. per mile. 

29. Find price of 7032 cubic yds. of earth at £b. 16«. 7|fl?. 
per cubic yd. 

30. Find price of 8743 cwts. at £\2\. 9«. 8i<3?. per cwt. 

4°. Division. De Morgan'! Method. 

To find a quotient correct to a given number of deci- 
mal places. 

By inspection decide on the number of digits in the 
integral part of the quotient. 

This added to the no. of dec. places required gives 
the no. of digits in the quotient. 

Proceed in the ordinary way until the no. of 
quotient-digits to be found is one less than the no. of 
divisor-digits. 

Then strike off a digit from the end of the divisor 
for each new figure in the quotient (making allowance 
for the figure struck off in the usual way) instead of 
bringing down the remaining figures of the dividend. 

If there are more divisor-digits than there are to be 
quotient-digits, retain one more and strike out the 
rest. 

Example 1. Divide 873'81966 by 87-243 correct to 3 places. 

No. of places in 87,2^3 ) 373819-56 ( 4-284 

qaotient= 1 + 3=4. 2484 

No. of places in ^gg 

divisor =5. -7=- 

41 

6 
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Example 2. Divide 2*7183615 by 4*1451297 correct to 8 places. 
No. of places in 4,1^6,1,2,9,7 ) 271836150 ( -66579640 

quotient =0 + 8=8. 23128368 

No.^f places in 2402719 

divisor ». 830164 

89996 

2690 

208 

89 

Example 8. Divide £731. lOs. lid. by 86-648 correct to pence. 

8,6,6,413 I 731*580 I £8*541 

I 4639 I !<>»• lOd. 
357 
16 
6 

5% Modification of De Morgan^! Method for 
Diviiion. 

Decide by inspection the no. of digits in the integral 
part of the quotient or the no. of cyphers following the 
dec. point. 

Make the no. of figures in the divisor equal to the 
no. of required places in the quotient + the no. of 
integral di^ts in the quotient or — the no. of cyphers 
in the quotient. 

Then proceed by the method at once. 

Example 1. Divide 878-8651 by 8514*87 to 4 places. 
No. of cyphers = 1. .*. Take (4 - 1) = 8 fignrea In cUviBor. 

8^11437 ) 373'8651 ( '0439 
832 
77 

Example 2. Divide 7431*26 by 851 to 3 places. 
No. of integers = 2. .*. Take (8 + 2) = 5 figures in divisor. 

8,5,1,0,0 ) 743126 ( 21*171 

4112 

602 

251 

_5 

X 
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This is a most valuable method in Division of Money. 

Example 8. Divide £78965. 19«. 8^(2. by 8901. 
Ko. of integers =1. .*. Take 4 figures in the divisor. 

8,9^1 ) 78966 ( £8-809 

2767 6«« 2d. 

7 

Example 4. Divide £83. 9«. 7^(2. by 203. 
Ko. of ciphers =0. .*. Take 3 figures in the divisor. 

2,0,8 ) 88-4 ( £-411 

~22 8». 2i<f. 

"2 

In the case of Interest [which involves Division by 36500] this 
method may be osed bnt the Method of Prediction following super- 
sedes it. 



6^ Method of Prediction. 

To determine the number of places which must he 
correct in a Multiplication so as to ensure an ensuing 
Division being correct to a given number of places. 

Decide by inspection the number of integers re- 
sulting from the Multiplication. 

Then from this and the given divisor decide the 
number of integers which may arise in the final answer. 

Add to this number, the number of places required 
correct. 

Subtract from this the number of integers in the 
multiplication-result and you will thus get the no. of 
places which must be correct in the multiplication. . 

Arrange accordingly. . ^ ■ 

Example. Int. on £311. Ss. 6|d. for 174 days at 8^ per cent. 

Equivalent to £-311426 x 1218-f-73. 

Ko. of Integers in Multiplication =3 ) /.no. of Integers which may 
No. of Integers in Divisor =2 ) occur in Quotient is 2. 

No. of Places required correct is 3. 2 + 3 = 5. 
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No. of Integers in Multiplioalion is 8. 5 - 8 = 2^ 

.*. No. of idaces required eorreot in the Multiplication is 2. 

•8114260 
8121 



811426 

62285 

8114 

2491 



7,3 ) 879-31g ( £6-196 

1431 3<. ll^d. 

" 701 
44 

• • 

It is obvions that this preliminary determination removes all on- 
neoessary work from the operations. 

EXAMPLTO. 

1. Divide 87391-631 by 39*275 correct to 5 places. 

2. Divide 35*8435 by 3978-34 correct to 8 places. 

3. Divide 8341-976 by 731*25 correct to 4 places. 

4. Divide 39*125678 by 80047*5 correct to 7 places. 

5. Divide -00012356 by -967831 correct to 5 places. 

6. Divide 93215*6789 by 6345*831 correct to 4 places. 

7. Divide 473*87652 by 72*961 correct to 3 places. 

8. Divide -00469857 by -043278 correct to 6 places. 

9. Divide 9*65784321 by 5136*813 correct to 5 places. 

10. Divide -000005678 by 2*1378562 correct to 8 places. 

11. Divide £87156. 17«. lOjrf. by 931. 

12. Divide £371. 9*. ll^rf. by 8047. 

13. Divide £8296. 7«. ^4. by 325. 

14. Divide £93756. 2s. A^dL by 37*75. 

15. Divide £874259. 19«. ^^d, by 893125. 

16. Divide £7432. IZs. llld, by 71235. 

17. Divide £310561. 9«. 8jrf. by 8673. 

18. Divide £81. 7». lO^d, by 91^. 

19. Divide £312. lbs. 3jd:. by 139|. 

20. Divide £8096. 12«. Ud. by 5760. 

21. Find Int on £712. 9«. 5jrf. for 27 days at 4 p.c 
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22. Find Int on £814 4s. 4^(2. for 93 days at ^ p.a 

23. Find Int. on £857. hs. ^d. for 271 da/s at 5 p.c. 

24. Find Int. on £%VJ, 6<. d|d for 89 daj* at 2^ p.c. 

25. Find Int on £12ia 7«. 5^d for 91 days at 1| p.a 

26. Find Int. on £83. 13«. l^d, for WJ dajs at S p.c. 

27. Find Int on £3765. 9«. 8^ §ar 188 days at 6^ p.c. 

28. Find Int on £1768L 11j^ 1|<I. for 71 days at 5 p.c. 

29. Find Int en £90SL 17«. 4^(1 for 109 days at 2j p.c. 
SOl JHad Int on £9\* 7#. 2d for 153 days at 2^ p.c. 
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SECTION IL 
THE CAIiOUIJLTION OF PBIOKS. 

1. Mental or Veiy Brief Rules. — AppiieabU to 

Artidea, Weights and Measures. 

V. Given the Yclee of one. 

(1) to find price of a dozen — consider price in d. 
as& 

(2) to find price of a score — consider price in s. as £. 

(3) to find price of 48— consider price in f. as a 

(4) to find price of 96 — consider price in eighths 
of a penny as s. 

(5) to find price of a gross— multiply price in £ 
as s. by 3 or price in d. as s. by 12 or consider price 
in d. as s. and this again in d. as s. 

(6) to find price of 192— consider price in six- 
teenths of a penny as s. 

(7) to find price of 240 — consider price in d. as £. 

(8) to find price of 960 — consider price in f as £. 

(9) to find price of 1920 — consider price in eighths 
of a penny as £. 

(10) to find price of 3840 — consider price in six- 
teenths of a penny as £. 

(11) to find price of any power of 10 — decimalise 
the price into £ and move the point to the right as 
many places as there are O's in the number. 
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(12) to find price of any multiple of any of the 
preceding numbers (including powers of 10) — multiply 
price chans^ed according to the corresponding rule by 
the multiple. 

(13) to find price of any /actor of any of the pre- 
ceding numbers (including powers of 10) — take the 
corresponding aliquot of the price changed according to 
the proper rule. 

(14) to find price of any number — find price of 
nearest multiple of dozens, score, gross, or other of 
above numbers and add or subtract price of remainder. 

Examples. 1. 240 artioles at Is, Hd,—£13, 5s, Od. 

2. 1920 articles at 3^. =£Sl,0s,0d, 

3. 1000 articles at 28, 5id, = £121*875 = £121. 17«. Qd. 

4. 720 articles at Sid, =£9. 16s. Od, 

5. 960 articles at 2^^ = i of £43 = £10. 15. Od, 

6. 1120 articles at Is. 2|(2. = 1^ x £59 = £68. 168. Qd. 

7. 16 doz. at is. Bd. per doz. = £40. 16«. Od. 

8. 123 artioles at 3i(2. =£1.158.10id. 

9. 1 gross at 3|(2. = 12 at Ss. 9d. = 45s. 

Note 1. Variations on the above rules are easily made when 
prices are quoted by the dozen, score, gross, thousand etc. 

Note 2. Which of the above rules is to be used depends on the 
character of the number or the price. 

Note 3. All the above numbers are very useful in the application 
of Bules (12), (13) and (14). 

2''. Conversely. To find the price of one. 

(1) given price of a dozen — consider price in s. as d. 

(2) given price of a score — consider price in £ as s. 

(3) given price of 48 — consider price in s. as £ 

(4) given price of 96— consider price in s. as eighths 
of a penny. 

(5) given price of a gross — divide price in s. as d. 
by 12. 
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(6) given price of 192 — consider price in s. as six- 
teenths of a penny. 

(7) given price of 240 — consider price in £ as d. 

(8) given price of 960 — consider price in £ as f. 

(9) given price of 1920 — consider price in £ as 
eighths of a penny. 

(10) given price of 3840 — consider price in £ as 
sixteenths of a penny. 

(11) given price of any power of 10 — ^reduce price 
to pence and mark off as many places as there are O's 
in the number. 

(12) given price of any midtiple of the preceding 
numbers— divide the price changed according to the 
proper rule by the multiple. 

(13) given price of any factor of the preceding 
numbers — ^multiply the price changed according to the 
proper rule by the aliquot denommator corresponding 
to the factor. 

(14) given price of any number — split number into 
factors and divide the price successively using decimals 
when advantageous. 

Examples. 1. 96 at £2. 3<. 7<2. 1=5^. nearly. 

2. 240 at £5. 6s. Sd. 1 = B^d. 

8. 1000 at £15. 10s. Id. 1 = 8-727d = ^d. nearly. 

4. 820 at £8. 7«. 6<2. l=i x8{/.=: !)/.=: A<I. 

EXAMPLES. 

' Note, i of a <.=li<2., ^ of a s. ={(2., i of a £ = 28. 6i7., ^V of 
a£ = l«. 3(2. 

1. Find prices of 

(a) 1 dozen at 2|«?., Is. S^ef., 3|€?., 9«. 7|(/., 
(() 1 score at 47 VW., 2«. 9M., 7«. 6d, 9^^., 
(c) 1 gross at 10|a., Is. 3|a. 

2. Find prices of 10, 60, 6, 9, 300, dozen at Is. Ijrf., 5jc?., 
3jcf., Ss. l^d.y 9^. each. 
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3. Find priceB of 2, 5, 7, 11, 12, 50, score at l|d, *J\d.y 
1«. 2|d, 3«. 4^6?., 5«. 6«?. each. 

4. Find prices of 6, 7, 10, 24, 100, gross at 7i<]?., Ojc?., 1«. 6jc?., 
2«. l^c?., 3^a. each. 

5. Find prices of 720, 320, 600, 360, 160, ariiicles at 1«. 1^0?., 
4«. 2|t/., 1«. 7^0?., 2s, 0|cf., 6<. 1|g7. 

6. Find prices of 10, 100, 1000, 60, 80, things at 1«. 4jc?., 
2«. SJc?., 38. l^d, 4}<3?., 5tf. 9jt(]?. 

7. Find prices of 837, 965, 65, 74, 68, 312, 198, things at 
2*. 2irf., lljct, Zs. 4jrf., 5*. l^rf., 3«. lljfl?., 1«. llio?., 1*. 10|S. 

8. Find price of a stone, cwt., ton, pack and sack at 1«. bd,^ 
9|<;?., U, b^,, 28. 9yd, 3|d per lb. 

9. The price of 12, 20, 80, 64, 1920, things is £3. 10». Oc?., 
£4. 58. 11 Jd., ;£18. 98. ed.y £75.0*. Id, je214. 7*. 9id, respectively; 
find the price of 1. 

10. Construct a Table of Prices for a dozen, score, and gross 
at these prices — 3^d, bid., G^d., lOJd, lljd, 1«. 1^., 1«. l^d, 
Ull|d., 2«.lic3?., 4*.lld 

2. The Method of ''Nine Multiples'' and 
''Moving the Points.'' 

The construction of small Tables containing 1, 2, 3, 
4, 5, 6, 7, 8, 9 times any unit, quantity, price or decimal 
expression enables us to perform the conversion of 
quantities from one unit to another, and the calculation 
of prices and exchanges without further labour than 
addition by simply moving the decimal points — to any 
required accuracy. 

l"". Conversion of Units. English. 

(1) Grains to Troy ounces for Bullion Operations. 

Exan^le, 825 oz. 10 dwts. 16 grs. 

=825oz. 255gr8. 

255 grs =-416666 
•104166 
-010416 

•53125 

Ans. 825*58125. 



1= 

2 


:-00208ft 
•00416 


8 


•00625 


4 
5 


•0083 
•010416 


6 
7 
8 


•0125 

•01458$ 

•0l6 


9 


•01875 



MOVING THE POINTS. 
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(2) lbs. to cwt& for Commerce generally. 

1 = -0089^5714 ExampU. 79 ewts. 2 qn. 17 ibs. 

=79ewt8.781bB. 

79-625 
•0267... 



2 =-0178671428 



8 
4 
5 
6 
7 
8 
9 



79-6617... 



(3) 



1: 
2 

3 

4 
5 
6 
7 
8 
9 



(4) 



1: 
2 

3 
4 
5 
6 
7 
8 
9 



•0267867142 

-0367142867 

-0446428571 

•0635fl4285 

•0625 

•0714285714 

•0803671426 



sq. inches to sq. feet for Engineers etc. 

00694 
0138d 
02083 
02777 
03472 
0416& 
04861 
0565S 
0625 

cubic ins. to cub. ft. for Engineers etc. 

0005786574d Example. 91 eub. ft. 847 cab. mohea. 

=91173697 
•023146 
•004061 



Example. 27 sq. ft. 97 sq. milea. 

= 27-625 
-04861 

27-67361 



00115731481 
00173597222 
00231462962 
00289328703 
00347194444 
00405060184 
00462926925 
00520791666 



91-200794 



For Snglish'Metric conversions see the Chapter on 
the Metric System. 

Multiples like (2) may also be used to calculate the 
price per lower unit/ given the price of the higher. 

Example. Suppose price per owt. is 18f . 9d. — ^to find prioe per lb. 

18f.9<i.=225<i. 17ownse(2). 

.*. Prioe per lb. =1-79 

•18 
'04 

2-11 =2id 



32 



COMMERCIAL ARITHMETIC 



2^ Calculation of Prioes by MultlpleB of the 
Quantities (Inverse Method). 

The use of Multiples of well-known quantities is 
not very advantageous with our coinage because it is 
not a decimal one. By constructing the multiples of 
these quantities decimalised to certain bases, however, 
and employing denomination-changes, full advantage 
may be taken of the principle of moving the points. 

The best bases to use are 960 (£ as £) and 3840 
(16ths as £). We give both sets of multiples, the actual 
and the decimalised, and the examples are worked in 
both ways. 

With the actual multiples it is easiest to use pence 
-^terwards changing to £, «., d. 

When we come to metric quantities at foreign 
prices we shall see the value of the actual multiples. 
They would be of as great importance with us if we 
used mih as the division of the £. 

to lbs.— base 3840. 

Example 1. Price per lb. is ^^^d.—\%d, 
:. Price per owt.= 336 



(1) 


cwts. 


1= 112 


•02916 


2= 224 


•0683 


3= 336 


•0876 
•116 


4= 448 


5= 560 


•14683 


6= 672 


•176 . 


7= 784 


•20416 


8= 896 


•2& 


9 = 1008 


•2626 


(2) 


sacks 


1= 280 


•29l6 


2= 660 


•683 


8= 840 


•875 
1-16 


4 = 1120 


6 = 1400 


l-468§ 


6=1680 


176 


7 = 1960 


20416 


8=2240 


2'h 


9=2620 


2-625 
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1-468 
•088 



371d. = £1-646 (10». lid.). 
Example 2. Price per lb. is Is. 1|<2. = ^d* 



:. Prioeper cwt. =1120 

836 
70 



6^833 
•292 
•238 



1626d.=£6368(7«.2<f.). 

to lbs. (flour)— base 960. 

Example 1. Price per lb. is 2|(2. = 10i/. 



.•. Price per sack =660 

176 



2-917 
-146 



736(2. = £3-063 (1«.3<2.). 

Example 2. Price per lb. is 97^ mils. 

.*. Price per sack =26200 

1960 
140 



£27-300 



PRICES BY MULTIPLES, S3 

These and such similar multiples as may be required 
should be carried in the pocket-book ready for use. 

The bases 240 (d. as £) and 1920 (Sths as £) may 
also be used, but 960 is the most convenient for all 
kinds of prices. 

3°. Calculation of Prices by Multiple! of the 
Price (Direct Method). 

The Price is first converted into a decimal of a £ 
and then the nine multiples are taken. 

With commonly-occurring prices the method is very 
advantageous as its speed is always great and in 
many cases the working is instantaneous. 

It is obvious also that the method can equally well 
apply to dozens, scores, cwts., gross, or any special quan- 
tities in which goods are quoted. 

(1) Price = ^d. 

Irzr £01510416 Examples. 1. 5 doz. = £-906 = 18«. l^d. 

2 -0302083 „ 7a arte i.nK7 

3 -0453126 ^- 73 arts. = 1-057 

4 -060416 Jr!£ 

6 -07552085 1102 « £1. 2». Jd. 

5 "JSSSon^A 3- 150thingB=J(800) 

^ 'J25IF^ =£2-266=£2.5«.3id. 

8 -12083 * 

9 -1359375 4- 27 things =(3x9) 

= £-408=8«. 2(2. 

(2) Bar Silver per oz. = 40^. 

1=£ •16848958i Examples. 1. 4000 oz.= £673*958 

2 -33697916 =£673. 19s. 2d. 

4 fl^f 2. 3125 oz.= 606469 

5 -842447916 ^J.^JX 

6 10109376 , ^S^ 

7 1-179427085 ^,^^^™ 

8 1-347916 £1200-480 

9 1-61640626 = ^1200. 9<. 7 Jd 

With practice all two-figure quantities can be written 
down at sight after mental addition. 

J. 3 
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The method can be applied to Sterling Exchanges 
with great effect. 

(3) Rupee = 1«. h^. 

1 = £-078046876 ExamgU, 8560 rupees =684-375 

36-628 
4-888 



2 


•146098750 


8 


•219140626 


4 


•292187600 


5 


•866284376 


6 


•438281260 


7 


•611828126 


8 


•684376000 


9 


•667421876 



£626-281 

5«. 7id. 



Such exohanges flaotaate as a rule within very small limits and 
therefore the Tables required are very few. Hence those whose 
dealings with the East are frequent can readily make tables of the kind 
as they are required — keeping them for future use. 

EXAMPLES (to be done by Multiples). 

1. Decimalise in ounces (1) 612 oz. 19 dwts. 23 grs. 

(2) 481 oz. 13 dwts. 20 grs. 

(3) 1362 oz. 9 dwts. 16 grs. 

2. Decimalise in cwts. (1) 2 tons 13 cwts. 3 qrs. 17 lbs. 

(2) 83 cwts. 1 qr. 19 lbs. 

(3) 980 cwts. 2 qrs. 16 lbs. 

3. Decimalise (1) in sq. ft. 823 sq. ft. 119 sq. in. 

(2^ in sq. yds. 28 sq. yds. 7 sq. ft. 56 sq. in. 

(3) in cub. ft. 141 c. ft 953 c. inches. 

(4) in sq. ft. 71 sq. ft 91 sq. in. 

(5) in cub. ft. 84 c. fb. 1152 c. in. 

4. Construct the Tables for Converting 

(1^ perches to acres. Ex, 19 ac. 3 ro. 29 poles. 

(2) sq. in. to sq. yds. 27 sq. yds. 7 sq. ft. 110 sq. in. 
?3) lbs. to tons. 15 tons 13 cwts. 59 lbs. 

(4) gallons to quarters (Imp.). 18 qrs. 7 bushels 5 galls. 

(5) links to yards. 81*96 chains. 

5. Construct the Tables for Reducing 

(1) tons to lbs. Ex. 3^., 2,^., 1«. 2\d, 

(2^ acres to sq. yds. 1«. 6fe^.. 2«. 1}€?., 9|d 

(3) puncheons of prunes to lbs. 2Jd, 3|d, 5|a. 
barrels of soap to lbs. lV^*i <§<^v 4|d 
Lisbon pipes to gallons. 8}a., 1«. 1^., 2«. O^c^ 

Find the prices per higher unit at the given prices per lower 
unit in each case. 



(4) 
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6. From the Tables in 4 calculate the price 

(1) per perch— given price per acre £4 10«.0(i., £\Z. 16<. 6cl, 
£9. 7«. M. 

(2) per lb. — ^given price per ton £3. 17«. 6rf., £1. 9<. 4<i, 

(3) per gallon — ^given price per Imp. qr. 339. 4<i, 35«. 6rf., 
41«. lOc?. 

7. Construct Tables for the following prices 

(1) 3^. (2) Aid. (3) \s.lM. (4) 2M 

(5) 5^4d: (6) U2M (7) 2«. 3Ad. (8) 1«. 9M 

(9) 7i|<^. (10) 21K 

And calculate the prices of 320, 94, 87, 201, 416, 512, 1000, 
745, 621, 83, 192 articles at each price. 

8. Construct Tables for these Exchanges and Silver Prices 

(1) Is.'S^. (2) UllJ^. (3) 28. A^, (4) 3*.7i</. 
(5) 39^ (6) 41A^. (7) 40Hd:. (8) 5*. Oft<i. 

(9) 4«. 10^^. (10) 22j^. 

And find value of 841, 325, 612, 7518, 8619, 25000, 3000 foreign 
coinage-units quoted at above prices. 

9. Construct Tables for these prices and find value of quan- 
tities given. 

(1) 18«. 9c?., 27*. 6i£^., 33«. 4c?., 57«. 8c?. per doz.--27, 46, 
300, 80, 76 dozens. 

(2) £3. 15«. 7c;., £fi. 8«. 9c?., £20. 14«. 6cf. per gross— 30, 52, 
65 gross. 

3. The Method of Inversion. 

A most convenient way of finding the price of 
common quantities consists in constructing a small 
table for each in the following manner. 

Consider the quantity in succession shillings, pence, 
farthings, eighths and sixteenths of a penny and find 
the corresponding sum3 of money. 

Keep this little table for use. 

The following quantities are of frequent occurrence 
and their Tables are given as examples, but any other 
quantities may be dealt with similarly as the require- 
ments of business render advisable. All such should be 
carried in the pocket ready for use. 

3—2 
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(1) The cental (100 lbs.). 



£ i. d. Exampk 1. Price of 1 lb. = l«. Ifd. 

8. 6 £ 8. d. 

d- ® » .'. Price per oental= 6 

f. 2 1 "^ 8 4 

e. 1 04 6 8 

Example 2. Price of 1 lh.=;7^d. 

£ 8. d. 
.'. Price per centals 2 18 4 

2 Ij 

£3 llj 

(2) The cwt. (112 lbs.). 

£ 8. d. Example, Price of 1 lb. 1«. 8f<2. 

B. 6 12 £8. d. 

d. 9 4 . Price per owt.= 6 12 

f. 2 4 ^ 18 

e. 1 2 5 10 

'*• "^ £7 6 10 

(3) The gross (144). 

£ «. d. Example. Price of 1 art. 8^. 
8-740 £ 8. d. 

^* If X /. Price per gross =4 16 

f . SO "^ 6 9 

e. 16 

St. 9 £6 2 9 

(4) The Lisbon Pipe (115 gallons). 

£ 8. d. Example. Price per gallon Ig. 9id» 

s. 6 16 £ ,. a. 

d. 9 7 .-. Price per Pipe = 6 16 

f. 2 4f 4 6 8 

e. 1 2t 4 9j 



St. 7A 



£10 6 OJ 



The Principle of Inversion on which the above 
Tables are based is one of great value in all price 
calculations. 

It may be stated thus: — Consider the number of 
articles whose price is wanted as shillings, pence, 
farthings, eighths, or sixteenths (one only) and the 
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price in the denomination taken as the number of 
articles — ^reduce the former to £. s. d. f. and multiply 
by the latter. 

Which denomination is taken depends on the price. 

Examples, 1. 37 arts, at 6i(l.=6| arts, at 8«. Id. 

=18f . 6d. + If. 6i<i=20>. 0)<{. 

2. 23 owts. at 6s. 6<i. per ewt. = 6) owts. at £1. S* .Od. 

= £5. 16«. Od. + lis. 6d. » £6. Of. 6<i. 

3. 112 lbs. at ^^d. per lb. =51 lbs. at Id. 

= 355d.=£1.9«.7<2. 



EXAMPLES (to be done by maUng the necessary 

Inversion Tables). 

1. Find price of a cental at \s. 2|^., 3«. IfciL^ 9^., 2«.4^., 
?!<;?. per lb. 

2. Find price of a cwt. at Z9. 4j{^., ll|tf., Is. 7^$^., 5c 0}(f., 
10|<^. per lb. 

3. Find price of 50 dozen at S^d, 2|i;^., \s, \\d.^ 10^(1., 11^. 
each. 

4. Find price of 812 dozen at 2«. Ic?., Is. ejc?., 1«. 3^., lOc?., 
bs. \d. each. 

5. Find price of a Lisbon Pipe at 2«. 7d, 3«. 1^., bs. 4\d.y 
is. 7d.y 6s. 3jc?. per gallon. 

6. Find price of 1000 yds. at Zs. l^d., Is. 11^., 9s. lO^d, 
Is. bid., 2s. 7|c?. per yd. 

7. Find price of 950 things at Is. l|d, 847 things at 2«. b^d.^ 
912 things at S^d. 

8. Find price of 1000 things at 2s. 3|d, 642 things at 
Is. md., 900 things at Zs. b^d. 

9. Find price of 512 gallons at 13ff.7^c^, 109. 9e;., 89.4^^, 
bs. 6^.) 9s. 8^. per gallon. 

10. Find price of 752 grains at 3s. l^d., Ss. ^d., 4s. IJd, 
15<. Zd., Is. lOJd per grain. 

11. Find price of a firkin of butter at Is. 2d., Is. Z^d., Is. bd., 
11|<3?., Is. 6}^. per lb. 
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12. Find price of a puncheon of prunes at 2Jd^., dj^d, 7Jc?., 
6}^*i 4jd per lb. 

13. Find price of a barrel of anchovies at 5^., 1«. I^., 
lO^d, Is, l\d., Uld. per lb. 

4. Aliquotatlon. 

An aliquot part is a fraction ivhose numerator is 1. 

'The principle has been long used in Practice of 
dividing the rrice into successive portions which are 
aliquot parts of one of the preceding portions and thus 
the Price is calculated by a series of short divisions. 

The extension of this principle so as to get a series 
of fractions each an aliquot part of the preceding one 
as an equivalent for a given fraction produces great 
simplifications in various calculations. 

It is of special use in its application to Prices and 
Percentages. 

We give here the Method of Aliquotation and the 
Notation adopted in this book. 

1. ToaUquotiBe t=^^^4^=i+i(J) + i{J(l)} 

=0—222 (Notation). 

2. ToaUqnotise lH=l + ^=!^ti=l + i+i(i)+J{i(i)} 

=1-224 (Notation). 
8. Toaliquotise m=8 + ?^±^i^ = 8 + i+J(i) + iV{J(J)} 

= 3-22(16) (Notation). 
4. To aUquotise 16p.c.=^=^j^=^+ J(A)=0-(10)2. 

The Method employed, then, is to split up the 
numerator in such a way that each pai*t is an aliquot 
of the preceding. 

The Notation adopted is the following : — the de- 
nominators of the successive aliquots are written down 
in order without any marks of division — ^numbers above 
9 being enclosed in brackets and multiples being placed 
before the detsh. 
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Occasionally the aliquotation is shorter if the ali- 
quots are not all successive but two or more aliquots 
of a previous one. This is denoted by a plus between 
them with a bar above. 

6+4 , 

Example. ^^=-g^=J + J=0— 4+6. 

It may also be advisable to attach successive further 
aliquots to one of two or more under a bar — ^this is 
expressed thus. 

480+820+64+8+4 



Example. «♦= — ^ ^sO-2+8683. 

When 1 occurs amon^ the aliquots it denotes that 
the previous line of division is to be repeated — a device 
of fi^quent occurrence in practica 

There are often two or three ways of aliquotising 
the same fraction. 



EZAUPLE8. 

1. Aliquotise the fractions Itft, 3^^, 13^, H* W?- 
^ 2. Aliquotise 89, 77, 292, 512, 786 to the bases 144, 240, 
384, 960, 192. 

3. Aliquotise 13, 23, 32, 40 p.c. 

4. Aliquotise 74, 81, 59, 61 per mille. 

V. Direct Aliquotation (Practice). 

The ordinary Method of Practice is to aliquotise 
parts of the price in succession till it is exhausted. 
This is as a rule the most convenient and shortest 
method. Sometimes however difficulties arise as to 
the proper parts to take at the end. These may be 
avoiaed by the repetition of lines and other devices. 

There may be more aliquots in one way of ali- 
quotising a price than in another but as a compensa- 
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tion the divisors will be smaller. Aliquots above 16 
which are not multiples of 10 are inconvenient. 

Decimals should always be used as their use avoids 
all disagreeable fractions of a penny in the addition, 
and makes multiples of 10 convenient aliquots. 

Carry the lines to 4 places, making allowance for 
the 5th — ^the addition will then be correct to 3 places. 

Prices may be thus aliquotised without regard to 
the quantities. Hence if any prices are of frequent 
occurrence their aliquot-formulae may be made and 
kept for use. 

Example 1. £3. Is, lli(i.=£3— 426 (10). 

Example 2. 4m. lid. = £0—564. 

Example 8. £1. 60. B^d. = £1 —458422. 

Example 4. 2Hd.=£0-(120) 442. 

Ezamplea of Prices of firequent ocourrenoe. , 

(1) 8fd.=£0-(80)64. (2) 6tW. = £0-(60)4422. 

(3) 1<.8A<2.=£0-(20)4(12)4. (4) £3. 17«. 10^(2.=: £3 -222(10)2. 

Example. 824 things at It. 3^. 

824 

41*2 
10*8 

•8588 

•2146 



£52-5729=£52.11«.5i<2. 



EXAMPLES. 



1. Construct Aliquot formulae for thede prices. 

(1) £1. 18*. 6|d (2) Ids.Ud. 

(3) £3. 16«. 5U (4) £17. 15«.4</. 
(5) 17*. eW. (6) 27«. 9M 
(7) l8s.Ud. (8) 66s, 7d. 
(9) 39«.8j«?. (10) tbs.^d. 

2. Construct Aliquot formulae for these prices. 

(1) ^js^. (2) 4nd. (3) 6frf. 

(4) U3JJ. (5) 2^d. (6) 9}|rf. 



J 



\ 
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3. Calculate 

(1) Frices of 8315 things at 5«. 7K» ^* lOK, £1. 7«. \0d. 

(2) Prices of 9640 things at Z%d., 4fW., 9|M, £2. 8f. A\d, 

(3) Prices of 856 things at 7j^c?., 9f^rf., £2. 7*. 6jrf. 

(4) Prices of 932 things at 6#. 6|<2?., 71 j<i, 9/^., 11 j^f. 

(5) Prices of 1000 things at 8«.llM., 1«.3^«</., 10||^., 
ll«rf. 

(6) Prices of 1250 things at 10«. 1 jc/., 1«. 5^., 2«. l^^^., 

(7) Prices of 3000 things at ^d,, Ij^jrf., 3^., 1}J</., 
1«. 2}<i. 

(8) Prices of 784 things at 2a.%ld.y 3«.2^.» l^d,, 

1»- IJH 

(9) Prices of 940 things at 5JJrf., 71^^., 5^ jrf., U. 3|<f., 

5«. 7f3?. 

(10) Prices of 2000 things at *l^,, l\\d,, 9^.^ 8<. 4\d., 
9«. ^d. 

This Method of Direct Aliquotation may be applied 
to Weights and Measures with Decimalisation of 
the Price. 

Example. 17 owts. 3 qrs. 16 lbs. at 17«. Hd, per owt. 

Qiiantit7»17|{ owts. £ -88125 

= 17-2227 17 



6-16875 
8-81250 
•44063 
•22032 
•11016 
-01674 



£15-76810 
15«. 4^(2. 

It is in general advantageous to Decimalise the 
Price. 

EXAMPLES. 

1. 37 cwts. 2 qrs. 19 lbs. at 19<. hd, per cwt. 

2. 3 tons 19 cwts. 8 lbs. at £Z, 8«. Id. per ton. 

3. 841 yds. 1 ft. 10 inches at 22«. M. per yd 

4. 95 acres 2 roods 37 poles at £5. 12«. Qd, per acre. 

5. Construct the Aliquots for 1 cwt. from 40 to 50 lbs. 
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2^ Invenie Allquotatlon. 

Aliquotation of the price is advantageous when the 
number of articles constantly varies, the prices being 
nearly the same but when the prices vary largely and 
the number of articles is well known Inverse Aliquo- 
tation is to be preferred. 

The Rule may be stated in two parts. 

(1) Beckon pence, farthing, eighths, or sixteenths 
as shillings and divide the given number of articles 
by 12, 48, 96, 192 respectively — ^aliquotising the re- 
mainder. 

(2) Beckon shillings, pence, farthings, eighths, or 
sixteenths as pounds and divide the given number of 
articles by 20, 240, 960, 1920, 3840 respectively— ali- 
quotising the remainder. 

Examiple 1. Prioe of 840 articles at 1«. 5|<2. = Hid. 

%H=H' £ «. d. 

17 15 
8 



68 6 
8 17 6 

£62 2 6 



Example 2. Prioe of 713 artides at &,f^. = {f<2. 

HI = 8iJi =8-2348. £4-16 

8-30 

2076 
•6916 
•1729 
•0216 



£16*4111 
8«. 2id. 



Example 8. Price of 1366 articles at 2«. 6^c(2. = 117| farthings. 

VW=lHt«l-3682. £ i, d, 

117 16 

39 6 

7 17 

19 71 

9 9} 

£166 6 5i 
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The most useful bases to take are 192, 240, 960. 

By using Decimals we avoid diifficult fractions of a 
penny. 

If the remainder is small (under 12) it is shorter to 
obtain the price direct. This is always done in the 
case of dozens and score by commercial men. 

If the remainder is large we may adopt the Principle 
of Interchanges (that is reckon the price something else 
for the remamder) in preference to Aliquotation. 

The Aliquot-formulae for any quantities may be 
calculated for the various bases without regard to the 
Prices. Hence if certain quantities are of fr^uent 
occurrence suitable Inverse- Aliquotations may be made 
and kept for use. 

e.g. 112 to base 240=0—851 ; henoe if price per lb. is 2|d. 

£ «. d, 

price per owt.=: 2 15 

18 4 
8 8 
8 8 



£15 8 



EXAMPLES. 



1. Price of 854 things at I«. ^., 2«. 7^, Zs. l^d 

2. Price of 1260 things at bs. 7^., 9<. Gjei., 1«. 7^ 

3. Price of 3000 things at A», 1|^., 5«. ^^d,^ Zb. ^d. 

4. Price of 972 things at Zs. 1 1^., 2«. 9^., Ab. Sgcf. 

5. Price of 1008 things at Is. Qjc?., fS^,, Zs. \\d. 

6. Price of 1892 things at 3«. bid,. As, 2^., 2«. 11^. 

7. Price of 736 things at 2«. Z^,, 7«. 3|c?., As. h^d. 

8. Price of 4050 things at Zs. Z^,y Zs, 4^., Is. 11 A^. 

9. Price of 1500 things at 2s. 9^., 5s. l^dy Is. bfd. 

10. Price of 1648 things at Zs. Ijc^., Zs. 2jd,y Is. lO^d. 

11. Price of 1250 things at Is. 1^., 2s. ^d., Zs. l|d 

12. Price of 974 things at 2s. Z^d., As. lid.y Is. d^d. 

13. Price of 2546 things at Zs. 6|<?., 2s. A^d., Is. b^^d. 

14. Price of 3120 things at Is. I^d., Is. 9id.y Is. lljrf. 

15. Price of 760 things at 2s. ll^d., Zs. IfcT., As. 2J<f. 
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5. Interchansres. 

In preference to Aliquotation the Method of Inter- 
changes may be employed, i.e. we may split the number 
into convenient parts and consider the price as changed 
from one denomination to another to suit the parts 
chosen. 

An example will show the principles involved. 

Price of 844 arts, at 2s, ^,d. 

844=720 + 124=720+120+4=8x240+10x12+4. 

/. price = 3 X £27. 58. Od. (d. as £) + 10 x £1. 7<. 3d. (d. as s.) + 9«. Id. 

£ «. d. 

^ 81 15 

13 1^ 6 

9 1 

£95 16 7 

The Divisions practically useful are these : — 

(1) Into 960ths— reckon f. as £. 

(2) Into 240ths — reckon d. as £. 

(3) Into 48ths — reckon f. as s. 

(4) Into 20ths — ^reckon s. as £. 

(5) Into 12ths — reckon d. as s. 

However unless the price is an easy fraction of a 
shilling (4) is not to be employed. 

For very large quantities we may divide into 
1920ths, 3840ths, reckoning eighths as £ and sixteenths 
as £. 

The Best Rule to observe is : — 

Write price as shillings, pence, farthings. 

Divide number of articles by 960, remainder by 240, 
remainder by 48, remainder by 12. 

Multiply appropriately. 
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ExampU 1. 1754 arts, at 1#. 9i<i.=21iii. =87 f. 



960 I 1754 



240 I 794 



48 
12 



74 



26 



3 
1 
2 



£ «. d. 

87 
5 
7 
3 



65 
4 
2 





6 



8 H 



L = 13122 (Fonniila). £158 19 1\ 

ExampU 2. 920 arts at 2«. lljd. = 35i<l. = 141 f . 



240 I 920 
48 I 200 

8' 



3 
4 



£ «. d. 

105 15 

28 4 

13 6 



I. =03408 (Formula). £135 2 6 

Interchanges may be calculated for common quan- 
tities and kept for use. 

e.g. 500=02018 (Formula), ie. 2x240+1x12 + 8. 



EXAMPLES. 

1. Prices of 15 score, 30 dozen, 3 gross at 3Jrf., 9^., 1». \\d. 
each. 

2. Prices of 

912 articles at Is, 2\d.^ 3«. 1^., As, 2|J., Is, 9M, 28, 10^. 
1845 articles at IW., 9^id,y Qfi., Is. Oj^., 2s. 1^. 
9764 articles at 2fd., 3|d, 4|d, 5(f., 1«. 7^., l«. 8|c?. 
3126 articles at 11}^?., 1«. 0f5., 6^0?., 7M, 5|rf., 20rf. 

640 articles at Is, 4Jd, Is. 2^, 1«. 3|ef., 1«. ^d,, Is, 6hd., 
Is. 9ld. 

852 articles at 8}d, 9^., 7d., 11^., 1«. 3^., la. 4^. 

900 articles at lOJc?., 7^., Ss. 2id., 4s. S^d.^ 5s. (Ad., 
4s. ll|<f. 

800 articles at Is. 7}c?., Is. Ojo?., 2s. bid., Ss. *7id., 4s. lid, 
1264 articles at 9|rf., Is. ^d.. Is. Ijrf., 191c?., 10|<^. 

3. Prices of 720, 192, 72, 100, 2880 things at IJc?., 2jrf., 
Is. ^d., Is. 7ld.y ^d. 

4. Cost of 1 cwt., 6 Lisbon Pipes, 1 acre, 1 year's wage, 1 pint 
at Is. l^d. per lb., 9«. 7^*?. per gallon, 5a. 4^c?. persq. yd., 30«. 10j<a?. 
per week, 3Jc?. per grain. 
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6. To find the Price of any whole Number 
of Artioles at a given price per Article. 

(1) Multiply the price as it stands by the number 
of Articles in tne compact form given below. 

(2) Decimalise the price and multiply, using the 
Method of Approximation. 

(3) Use Direct Aliquotation with Decimal working. 

These methods apply to Weights and Measures 
when the quantities are all of one kind or are easily 
reduced to one kind. 

They also apply to quantities quoted by the dozen, 
gross, score, at so much per dozen etc. 

Example. 7816 artioles at £3. 11$, ^^d, each. 
(1) Compact Form. (2) Approximation. (3) 



4 I 21948 

6487 
66844 

12 I 71831 

6944-3 
61212 
7816 



8 X 7316 

9 X 7816 



17 X 7816 



20 180816 



8*8906260 
6137 

272848760 

11671876 
389068 
283487 

£28463*8120 

16«. M. 



Practice. 

7816 
8 



10«. i 

6«. I 

2«.6(2. I 

3d. A 

id. 4 



6616-16 
21948 



8 X 7316 



21948 
8668 
1829 
914*6 
91*46 
22*8625 

£28468*8125 
16/3 



£28468 16 8 



EXAMPLES. 

1. 8614 things at £% lbs. l\d. each. 

2. 395 things at £Z. 11«. \\d. each. 

3. 7218 things at £1. 14«. 7ffl?. each. 

4. 4500 dozen at £1. 18«. 6|o?. per dozen. 

5. 500 gross at £15. 17«. A\d. per gross. 

6. 432 tons at £^, 13«. b\d. per ton. 

7. 8560 yards at £\. 12«. 4|(i. per yard. 

8. 9463 gallons at £\. IZa. ^d. per gallon. 

9. 5412 things at £3. Is. b\d. each. 
10. 736 things at £% bs. Wld. each. 
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7. To find the Price of any mixed (Integer 
with Fraction) Number of Articles given price of 
a single Article. 

(1) With J, i, or any aliquot. 

Multiply by whole number and add the aliquot 
part. 

(2) With |, f, or any fiuction whose numerator 
and denominator differ by 1. 

Multiply by whole number increased by 1 and «i6- 
trdct J, J... etc. 

(3) With any other fraction — aliquotise it if con- 
venient. 

Multiply by whole number and add the successive 
aliquot parts. 

(4) With any fraction — Decimalise it if convenient. 
Multiply by the price in any form desirable (Practice 

etc.). 

Example 1. 3 qrs. 5 bash. 2 peeks at 13«. 9<{. per bushel. 
Le. 29^ bushels at 13«. 9d. each. 

m 

Example 2. 84f articles =s 84 -24 (Aliquot Notation) at £3.1«.5i<2. 

£8*072916 

48 

245833 
12292 



£258125 

1-536 

•384 



£260045 (Otf.lld.) 

These methods are applicable chiefly in the case of 
Weights and Measures reducible to a whole number 
and a fraction in the unit whose price is given. 
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EXAMPLES. 

1. 87i things at £% 1 1«. 7}ci?. 

2. 93| things at £1. 7«. \\\d, 

3. 121 j- things at £i, 9«. ^d. 

4. lOqrs. 7 bush. 3 pecks at 9«. 2|ef. per bush. 

5. 320^ things at £1, 6«. %d, 

6. 119 cwt. 1 qr. at £\, 16«. f>d, per cwt. 

7. 700 yds. 2 ft. at 22». 7|o?. per yd. 

8. 874 ac. 3 roods at £A. 7«. 9|<f. per acre. 

9. 1126 sq. yds. 5 sq. ft. at £\, 1«. 2\d, per sq. yd. 
10. 712 lbs. 10 oz. at 8«. 4} per lb. 

8. To find Price of a Series of Quantitiet 
(belonging to any Weight or Measure) given price 
of one of the Units. 

(1) Use Ordinary Aliquots of the quantities with 
Decimals of the Price. 

(2) Convert (by Reduction and Decimalisation) 
the given quantities into that of which the price is 
given. 

Then use Practice for the money— ensuring accuracy 
to three places. 

(3) Convert quantities and price into decimals. 
Multiply correct to 3 places by the Method of 

Approximation. 

ExcampU 1. 867 cwt. 8 qrs. 14 lbs. at £17. 8«. 9d. per cwt. 
(1) 



2i 

14 
14 \ 



17-4876000 
763 

523125000 
104625000 


(2) 

5«. 2 
2«. 6(2. \ 
1«.3d. \ 


367-8750 
71 

3G78760 
2675125 


(3) 367-8760 
573471 

3678750 
2575125 


12206250 


6253-875 
91-969 
45-984 
22-992 


147160 


6399-56250 
8-71876 
4-35937 
2-17968 


11036 

2676 

184 


£6414-820 

16«. 6<2. 


£6414-820 


£6414-820 

16«.6d. 


16«.6(2. 
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Example 2. 13 lbs. 9 oz. 7 dwts. 13 grains at £3. 16t. 4i<i. per lb. 



(1) Practice. 

(Very long 

in this case.) 



(2) 13-76 

•02916 

•0017361 

•00052083 

13-781423 
077183 

41344 

11025 

138 

96 

9 

£52-612 

128. 3<r. 



(3) 13-75 . 
•029li 
*001736i 
•0005208& 

13-781423 

27-56285 

6-890711 

3-445355 

•861338 

•071778 

£52-613 
12f.3<i. 



EXAMPLES. 

L 371 oz. ISdwts. lOgrs. at V7«. lOjrf. per oz. 

2. 84 tons 12 cwts. 3 qrs. at £\, 5s. 7^. per ton. 

3. 713 acres 3 roods 15 poles at £4. 9«. 5d. per acre. 

4. 515 sq. yds. 7 sq. ft. 110 sq. inches at £1. 7«. 4J<f. per 
sq. yd. 

5. 271 cubic yds. 13 c. ft. at £6. 18«. Qd. per cub. yd. 

6. 125 cwts. 79 lbs. at £2. I5s. ^d. per cwt. 

7. 13 furlongs 8 poles 3 yds. at £41. 5#. 6d, per furlong. 

8. 7864 galls. 3qts. 1 pt. at 11«. 9^. per gallon. 

9. 8450 qrs. 7 bush, at 33«. 7^. per qr. 

10. 971 tons 17 cwts. 1 qr. at £21. 9«. *!ld, per ton. 

9. To find the price of one Article or Unit. 

(1) Given price of a whole number of such articles. 

Decimalise the money and divide in succession by 
the factors of the given number (Short Division) or 
use Method of Approximation (Division). 

(2) Given price of a mixed number of such articles. 
Decimalise the mixed number and the price. 

Use Method of Approximation (Division). . 



J. 
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(3) ' Given price of a series of quantities from a 
W^igbt or Measure. 

fieduce and decimalise the series in terms of the 
unit whose price is wanted. . 

Decimalise also the price. 

Use Method of Approximation (Division). 

Example 1. Price of 324 is £731. 12<. Id. 



824=4.9.9 



4 
9 



731-62916 
182^90729 



9 I 20-32303 
2-2681 
£2. 58. 2d. 

Example 2. Price of 115| is £289. Vis. ll^d. 



1,16/7,6 



289-896 
6889 
. .61 
6 



2-6044 
£2. lOs. Id. 



Example 3. Price of 8 tons 13 owts. 1 qr. 7 lbs. is £630. 6«. 10^. 



U3/3a: 



630-29 
110 3 
63 
11 



8-636 

£3. 12«. 8f <2. 



. EXAMPLES. 

1. 851 things i^oet £7^Q. Vis. h}d.^ find cost of 1. 

2. 712^ things cost £96. IS^. 4^., find cost of 1. 

3. 631| things cost £325. 9«. ^pt.^ find cost of 1. 
. 4, ^^ things cost £^\2. \bs^ Ijd., find cost of 1. 

• 5. 912 things cost £7316. 19«. ij<]?., find cost of 1. 

6. 18 tons 7 cwts. 3 qrs. cost £840. 9s. 6^., find cost of 1 lb. 

7. 273 gallons 3 qrs. 1 pint cost £95. 7tf. 11^.^ find cost of 
1 gallon. ..-.-;-.. - 

8. 2315 oz. 13 dwts. U grains cost £10000. 11«. lid., find cost 
per oz. , .. . . . ' 

9. 3i25 qrs. 4 bushels cost £5610. 11*. 4c?., find cost per qr. 
10. 737 yds. 5 inches cost £972. 8s. Z^d., find cost per yd. 
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Note 1. The Betailer after decidiBg tiie oofrt per }b. ete. of any 
purchase has only to add the profit per lb. (etc.) or per cent, to get 
the corresponding retail price. 

Note 2. If price of retail-unit is so small as to flaotoate in Sths 
and 16ths of a penny it is advisable to get the answer correct to 5 
places and then by the Money-Dedmalisation-Extension we can at 
once find price in 8ths or 16ths. 

Example, 7 cwts. at £10. 1b, 6<L, to find price per lb. 

Ifiji I 10-375 I -01323 -01323 

3 535 5??? 

1^ -0127008 

~26 •'• price =3Jd. 

~3 

Hence by selling at 3^<i there can be no loss, and of oonrse still 
less so at Zyt, 

If the- dealer wishes to make 20 per cent, profit he woold add | to 
£10. 1$, 6(2. before dividing. 

£ t. d. 

10 7 6 

2 16 

12 9 

7,8,4 I 12-45 I -0158 
4 61 
69 
7 
.*. price =3|<l. per lb. 

F,XAMPT,TO, 

L Price per lb. if 15 cwts. cost £iX^, 58,6d. 

2. Price per lb. if 7 tons cost £60. 8«. 9rf. 

3. Price per yd. if .750 yds. cost ;^42. 9«. 4d. 

4. Price per yd. if 1000 yds. cost £50. 

5. Pricepersq.ft. if 192 sq. yds. cost £20.16*. Sdf. 

10. The Method of Farthings. 

Convert price into farthings and (if necessary) frac- 
tions of a farthing. 

Multiply by the no. of farthings — mark off 3 places. 



Add J4 Answer is in £. 



4—2 
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Example 1. 824 articles at 2$, 7 id. each =127 f. 

82400 

16480 

5768 

104*648 
4-360 

£109-008=0«.li(i. 

Example 2. 1256 things at Bi^d. eaoh=21| f. 

1256 
2512 
628 
814 



27-818 
1-138 



£28-456 =9«. lid. 

The difficulty of dividing by 24 may be ayoided by using in suc- 
cession tiie divisors 4 and 6 and crossing out the line derived from 
the 4 — thus the above examples would appear in this form. 

(1) 104-64a (2) 27*318 

26469 6-029 

4-360 1-138 

£109-008 £28-456 

11. The Method of MUs. 

If we were to adopt the decimal system of coinage 
which has been repeatedly proposed since 1838, viz. that 
in which the radical coins are the £, florin, cent, and 
mil, each being -^ of the preceding and the sovereign 
being the Integer — the calculation of prices is a mere 
matter of multiplication and moving the point. 

Reduce the price to mils (an instantaneous opera- 
tion). 

Multiply by the no. of mils and mark off 3 places. 

Example 1. 824 articles at 1 fl. 3 cents 2 mils =132 mils. 

82400 

24720 

1648 



£108-768 
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Example 2. 1256 ihiiigB at 2 cents If iiiils= 211 miUu 

1256 
2512 
628 
^814 

£27-318 



SXAHPLES. 

1. 784 arts, at 2«. ^d,, 1«. Tfcf., ^^,, 121 mils, 45 mils. 

2. 1218 arts, at 7f </., 4^^., 9|(i., 51 mils, 127 mik. 

3. 384 arts, at 2b, \\d.y 3s. l^d., 7^., 1«. 3|(i., 7|<i. 

4. 3000 arts, at 76, 49^, 73j, 161, 325 mils. 

5. 7125 arts, at 241, 1125, 657, 834, 104^ mils. 



SECTION III 

THE ENaUSH SYSTEM OF WEIGHTS 

AND MEASUKES. 

The Weights and Measures Act of 1836 

(Jan. 1) enacted that 

1". The Brass Standard Yard of 1760 is the Im- 
perial Standard Yard when at a temperature of 62"^ F. 
and from it all measures (lineal, superficial, solid) shall 
be constructed and the 36th part of this yard shall be 
an inch. 

The length of a Pendulum vibrating seconds in lat. 
of London m a vacuum at sea-level is 39*1393 such 
inches — this gives the means of estimating the standard 
if original is lost. 

2^ The Brass weight of one Pound Troy of 1758 
is the Imperial standard weight and- from it all other 
weights shall be derived. It is to contain 5760 grains 
and the Avoirdupois pound 7000 grains. 

The weight of a cubic inch of distilled water is 
252*458 grains Troy (Barometer 30 inches and Thermo- 
meter 62° F.) — this gives the means of recovering the 
Imperial standard pound if original is lost. 

3°. The Imperial Standard Gallon (containing 10 
pounds Avoirdupois weight of distilled water at 30 
mches and 62° F.) is the standard measure of capacity 
for Liquids and Dry Ooods. The weight of 10 pounds 
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Avoirdupois at 30 inches and 62'' F. fills 277*274 cubic 
inches, .\ the Imperial standard gallon contains 277*274 
cubic inchea 

Thus the imperial Bushel (8 gallons) will contain 
22181 92 cubic inches. 

Also it follows that " a pint of pure water weighs a 
pound and a quarter." 

By the Beport. of 1820 the French metre was also declared to be 
39-37079 incheg, the English standard being used at 62* F. 

The Honses of Parliament were burnt in 1834 and the standards 
destroyed. Fortunately however the Boyal Astronomical SoMety in 
1832 made a one-yard scale for themselves and compared it with 
Bird's Imperial standard of 1760 in 1834 before the fire. 

The Astronomical Society's centre yard being taken as 36 inches, 
Bird's was found to be 35*999624 ; thns if the Astronomical Society's 
yard be measured, and *000376 be taken from it, we get the true 
standard yard. 

The Report of 1838. 

The Commission appointed in 1838 to consider the 
best means of rest<Hing the standards made the following 
recommendations. 

r. They advocated the retention of a certain 
arbitrary brass rod and brass weight as the best 
standard yard and pound. 

They found however the pendulum experiments 
(then recently made) doubtful and erroneous in many 
ways and the determination of the weight of a* cubic 
inch of distilled water by no means accurate enough. 

At the same time they affirmed that the standards 
can always be better restored by comparison with 
accurate copies (e.g. Astronomical Society's Scale and 
Ordnance Bars) than by reference to natural constants. 

2°. They proposed that the lb. Avoirdupois should 
become the standard weight instead of the lb. Troy-^ 
that the Avoirdupois lb. and oz. and the Troy bz. should 
be retained (the Avoirdupois dram and the Troy lb. 
being abolished). Also the smaller weights of Troy 
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and Apothecaries^ scales were to be retained for a time, 
but a decimal scale of Avoirdupois weights be made 
with 7 grains (the Millet) as the unit. In addition 3 
series of decimal weights in grains, Troy oimces, and 
Avoirdupois lbs. were strongly recommended. The 
grain-weights were to be compared with the old Troy 
lb. of 5760 grs. and from them a platinum weight of 
7000 grs. was to be constructed as the standard lb. 
The 100 lbs. weight was to be called a centner. 

3°. The standard of capacity was defined to be 
"the capacity which contains 10 pounds' weight of 
distilled water weighed in air at 30 mches and 62** F.," 
and this was called the Imperial Gallon. 

This capax^ity is to be expressed in cubic inches but 
only as a su bsidian^ standard when the principal standard 
is inapplicable — the object of this recommendation is to 
remove as far as possible the errors which are involved 
in the determination of the standard of length. 

The Imperial Gallon contains 277*274 cubic inches. 

4°* The Government were strongly recommended 
to introduce decimal subdivisions of the acre (10 sq. 
chains = 1 acre, 10000 sq. links = 1 sq. chain) and to 
sanction the decimal subdivision of the foot as used by 
engineers. 

5°, They proposed a decimal system of coinage 
with the sovereign as the basis — the radical coins being 
the poimd, the florin (£r^), the cent {£j^\ the mfl 

The value of the cent would be 2'4d!. = 2 Jd. nearly. 
The value of the mil would be •24d = Jd. nearly. 

In 1853 another Commission reported strongly in 
favour of the same coinage. 

The Acts of 1879 and 1887 re-affirmed the units of 
1826 but the Act of 1887 abolished the use of anything 
but the oz. Troy and grains for silversmiths. 
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A Decimal Coinage. 

The adoption of the Becommendation of the Com- 
mission of 1838 has been constantly proposed by the 
Associated Chambers of Commerce and many other 
public bodies interested There can be no doubt of the 
great simplification such a step would produce. 

Trade would not in any real sense be disturbed 
because the sovereign remains the integer — there would 
be some confusion at first over the new coins, but this 
would quickly disappear when once the ratio of old 
prices to the new was understood. 

The method of Money-Decimalisation (to 3 places) 
used throughout this book shows how easy it would be 
to get hold of the value of any number of mils in a d. £ 
ana vice versa, e.g. 35 mils = 8^c2., 247 mils » Aa. \\\d. 
and so on — 3«. 7|a. = 180 mils etc. 

The old coins would for the most part be retained, 
e.g. the florin » 100 mils, the shilling == 50 mils, the 
sixpence = 25 mils, the 2«. 6d »: 125 mus. 

The 3(2., 1(2., i^d., \d. would all disappear in favour 
of 10 mils (cent), 5 mils, 2 mils, 1 miL 

The ratio of the penny to the 5-miIs would be 
200 : 240 or 5 : 6, thus five 5-mils would be taken 
for 6 pence. 

Money would be quoted in £ and mils — prices in 
mils probably. 

The advantages of such a decimal coinage are very 
great — among them are these : — 

1. Most operations are thereby reduced to purely 
arithmetical operations. 

2. Decimals would be universally understcKxi. 

3. A great saving of time in schools and business 
would be the result. 
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4. Fractions are avoided in the majority of operar 
tions. 

5. The Decimal System lends itself to finer sub- 
divisions in prices etc. 

This reform taken in conjunction with the adoption 
of the Metric System of Weights and Measures would 
greatly reduce tne labour of commercial calculation and 
above all would allow the use of all the Methods of 
Approximation which depend so largely upon Decimals. 



Troy Weight. 

Table. 

24 grains = 1 penn)rweight. 

20 dwts. = 1 ounce. 

12 ozs. = 1 pound (lb. T.). 

1 lb. T. = 240 dwts. = 5760 grains. 
1 oz. T. = 480 grains. 

Named from Troyes in France or Troy-Novant (London). 

Used in weighing gold, silver, and other costly things. 

Formerly used in philosophical ohsenrations hat now generally 
superseded hy the Metric System. 

The grain was originally a dried wheat grain. 

The Imperial Standard Pound Troy of 1758 is the standard from 
which all other weights are obtained. 

Gold is weighed for jewellery purposes in '* carats'' and '* carat- 
grains". 

The word *' carat" expresses the pureness without regard to the 
actual weight, but strictly the gold carat is -j^ lb. T. = 10 dwts. 
=240 grains T. 

1 g. carat =4 g. carat grains, .*. 1 g. carat grain =60 grains T. 

Since 1862 the Bank of England weighs Bullion in ounces and 
decimals of an ounce. 

Diamonds are also weighed in *< carats" and ** carat grains", but 
these are quite distinct from the gold carats and grains. 

151} diamond carats =1 oz. T., i.e. 303 d. carats =960 grs. T., 
.'. 1 d. carat = 3^t grs. T., hence 1 gold carat = 240 grs. T. = Af& d. 
carats =75$ d. carats. 1 d. carat =3^ grs. T. nearly. 
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Pearls are weighed in " grains **--^00 pearl grains =s 1 oz. T., .*. 1 
pearl grain =^ Troy grain exactly. 

The Act of 1887 abolished all wei^ts but the Troy os. and grain 
for silversmiths. 

1°. Mental Bnles for Troy weight. To find price 

(1) per oz. given price per grain — 2 x price in d. as £. 

(2) per lb. given price per grain — 6 x price in t as £. 

(3) per lb. given price per dwt. — ^price in d. as £. 

(4) per lb. given price per oz. — ^price in d. as s. 

(5) per grain given price per oz. — \ price in £ as d. 

(6) per oz. given price per lb.— price in b. as d. 

2°. Special Bnle for Troy weight. 

Given price per oz. — ^to find price of lb., oz. , dwts., grs. 

Bednce lbs. to oz. 

Consider oz. as £, dwts. s., grains )d. 

Decimalise as for money {Five and Fonr); 

Then use Practice or Deomialisation of Price. 

Example, 5 lbs. 11 ozs. 8 dwts. 14 grs. at £1. lis. 5|d. per oz. 

i.e.£71.8«.7d.= 71*42916 
and reversing £1. lis. 6Jd. = 192 781 

71429 

57 143 

4 999 

143 

64 

1 



£133-779 (16«. 7Jd.) 

EXAMPLES. 

1. Price per oz. given price per grain as 9^. l\d,^ 3«. lOo^., 
2«. Qd.y 3s. 7j^.j.ls, 9d. 

2. 41000 ozB. 320 grs. at £3. 17«. 10^. per qz. and at 
£Z. 178. 9d. per oz. 

3. 41 lbs. 7 ozs. 18 dwts. 16 grs. at £3. 16«. 5}(jl. per oz. and 
at £2. 11«. 6^. per oz. 

4. 5240| ozs. at 2Q^f^. per oz. 
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Apothecaries^ Welg^ht. 

Table. 

20 grains = 1 scruple (sc. or 3). 

3 scr. = 1 dram (dr. or 3 ). 

8 drams = 1 02. (J). 
12 ozs. = 1 lb. T. 



1 dram = 60 grains T. 
1 oz. = 24 scruples. 
1 lb. = 96 drams = 288 scr. 

This Table is used in weighing medicines. 
Chemists buy and sell by Avoirdupois weight. 
The signs 3 , 3 > ^* ^^ chiefly used by physicians in pre- 
scriptions. 

The lb., oz., gr. are the same as in Troy weight 



Apothecaries' Fluid Measure. 

Table. 

60 minims (n\) = 1 drachm (f. 3 ). 

8 drachms = 1 oz. (f. ? ). 
20 f. ozs. = 1 pint. 

8 pints = 1 imp. gallon. 



1 gallon = 160 f. ozs. 

1 pint = 160 f. drs. = 480 minims. 

The signs ni> ^* 3 1 ^* ^ ft^ physicians' prescription-signs. 

1 f. OZ. of pure water weighs 437*5 grains = 1 oz. av. 

1 pint of pure water weighs 8750 grains = 1 J lb. av. 

1 gallon of pure water weighs 70000 grains 
10 lbs. av. 

1 lb. av, is the weight of 16 f. ozs. of pure water 
7000 grains. 
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Avoirdnpois Weight. 

Table. 

16 drachms = 1 ounce. 
16 ozs. = 1 pound. 
14 lbs. = 1 stone. 

2 St. =1 quarter. 

4 qrs. = 1 hundredweight. 
20 cwts. = 1 ton. 



1 cwt. = 112 lbs. 
1 ton = 2240 lbs. 

lib. = 7000 grains T. 

.-. lib. av. =fJ|xllb.T. 
1 oz. = 437*5 grains. 

.*• 1 oz. av. = 1^ X 1 oz. T. 

The Name is derived from Low Latin, Averia (coarse or refuse 
goods) and Poids (weight). 

This is the general commercial measnre for weight and is nsed for 
all articles of commerce except medicines (prescriptions), gold, silyer, 
precious stones, wines, spirits, malt liquors and water. 

Grain and many liquids are being weighed more and more in 
preference to measuring them. Many quantities originally measured 
are still quoted per the old measure-terms but their wei^t is re- 
cognised, e.g. a firkin of butter =56 lbs. (See Ck>ni Measure.) 

1°. The following are some of the commonest of these quantities 
with Mental Bules attached for calculating the price — given the price 
per lb. 

Certain weights are also included. 

(1) American ton = 2000 lbs.— 2^1^ x price in f. as £. 

(2) long ton =2240 lbs.— 2} x price in fl as £. 
J3) cwt. = 112 lbs. — 9«. 4(2. x price in d. 
f4) cental = 100 lbs.— 8«. 4d. x price in d. 
J5> pack of wool = 240 lbs. — ^price in d. as £. 

(6) sack of flour = 280 lbs. — ^price in d. as £ + i. 

(7) sack of wool = 864 lbs.— 30«. x price in d. + 4 x price. 
i8i barrel of soap = 256 lbs. — price in d. as £ + ^. 

(9) firkin of soap = 64 lbs. — 5«. 4d. x price in d. 

(10) firkin of butter = 56 lbs.— 4«. M, x price in d. 

(11) bushel of flour = 56 lbs.— 4«. 8<2. x price in d. 

!12i barrel of anchovies = 30 lbs. — \ x price in d. as £. 

13) puncheon of prunes = 1120 lbs. — price in f . as £ + 1. 
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EXAMPLES. 

1. Find price of pack of wool at 3Jrf., 6j<f., VJrf., ^^^^.% 
1<. \\d, per lb. 

2. Find price of saick of flour at 2Jfl?., 3|fl?., 6Jfl?., 5§rf., T^rf. 
per lb. 

3. Find price of puncheon of prunes at 3|d, 4 Jd., 5^., 6|i£., 
7c?. per lb. 

4. Find price of cwt at 4Jfl?., 7Jc?., life?., 9j€?., 5|rf. per lb. 

2°. To oonyert long tons into Bhort tons — add \ of number of 
English tons. 

To oonyert short tons into long tons — take \ from number of 
American tons. 

- • 

8°. Spedal Bule for Avoirdupois weight. 

Given price of a ton. 

To find cost of tons, owts., qrs. ... 

Call tons £, cwts. 0.; qrs. 3d. 

Decimalise as for money (Five and Fout|. 

Use practice or Decimalisation of the price. 

. Example. Given cost per ton as £7. 148. lid, to find cost of 
.9 tons 19 cwts. 8 qrs. 

i. d, 

£9-9876 

7 



10 J 
& 1 

1 A 



69-9125 
4*99375 

2-496875 



£77-408125 
'041614 

£77-861 (7/2f) 



EXAMPLES. 

1. . Reduce 312G cwts. to lbs. 

2. Convert 7250 English tons jx> American tc«s. 

3. Reduce 648 cwts. to lbs. 

4. ■ Convert 8364 American tofis ta English tons. 

5. IS tons 13 cwts. 3 qrs. at £.5. 13*. 7Jc?. per ton. 



( .^ 
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6.' 26 tons lOcwteL 2 qrs. at £2. 6«. 8|dL per ton. 

7. 13 tons 19 iiiwts, 1 qr. at £1. 4«. 9^. per ton. 

8. 5 toQS 12 cwts, % qrs. 15 lbs. at £% 2b. 9^. per cwt. 

9. 6 tons 9 cwts. 3 qrs. 19 lbs. at £1. 5«. Qd. per cwt. 
10. 1841 tons 15 cwts. at £2- Ms, 9|«?. per ton. 



Wine .and Spirit Measure* 

Table. 

4 gills = 1 pint. 



2 pts. ^ 1 quart. 
4 qts. = 1 gallon. 

The gill is also called a noggin or quartern. 

The English imperial gallon = 277*274 cab. inches and holds 10 lbs. 
ay. of pnre water. 

The United States' wine gallons 231 onb. inches and holds 8) lbs. 
of pnie water. 

This measnie is nsed for wines, spirits, and all liquids other than 
malt liquors and water. 

The casks used in the trade are the pipe or hvtU, the 
hogshead, the qtutrter-cask and the octave — each one 
being half the preceding one. 

Their contents diflFer considerably (depending on 
the place of export) but there is always the same rela- 
tion between them. 

The recognised vialues are these : — 

Port (Lisbon). Pipe of 116 galls. 66 dozen to the 
pipe. 

Sherry (Portugal). Biitt of 108 galla 52 doz^n to 
the butt. 

Madeira and Cape. Pipe of 92 galls. 44 dozen to 
the pipe. ; . . . c . . 

Sicilian. Pipe of 93 galls. 44 dozen to the pipe. . 
I Rhenish and Hock. Aum of 30 galls, 14 dozen to 
the aum (hhd.). 
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Clarets and French wines, including Hermitage^ 
Hhd. of 46 galls. 22 dozen to the hhd. 

Teneriffe and Vidonia. Pipe of 100 galls. 48 dozen 
to the pipe (about). 

Malacfa. Pipe of 105 galls. 50 dozen to the pipe. 

BuceTlas. Rpe of 117 galls. 57 dozen to the pipe. 

Tent. Hhd. of 52 galls. 25 dozen to the hhd. 

Spanish Red. Tun of 210 galls. 100 dozen to the 
tun. 

Spirits. By imperial gallon. 63 galls, to the hhd. 

The tun is rarely used except for oil. It is normally 
divided into 2 pipes or butts, 3 puncheons, 4 hhds., and 
6 tierces. Oil is measured by the tun (of 210 galla) 
but really weighed, as the imperial gallon of oil is esti- 
mated to weigh 9 lbs. av. 

.*. 1 tun of oil weighs 20 cwts. 1 qr. (See Com.) 

P. Mental Methods. 

As these values of the pipes etc. in gallons are fixed and standard, 
Inversion Tables are the most rapid means of oalcolating the prioe 
from the price per gallon. In any ease the Principle of Inversion can 
be used. 

e.g. per imp. hhd. — prioe =5«. 8<2. x price per gallon in pence. 

s:£3. d«. Od. X price per gallon in shillings. 



BX AMPLER. 

1. Coustruct the Inversion Tables for the Lisbon pipe (116), 
the sherry butt, the Malaga pipe. 

2. Find price per all three at 1«.7|^., 7tf.6^., 5«.6<f., 12ff.9cf. 
13tf. lOd per gallon. 

3. Find price of claret hhd. at 3^. Qd per bottle. 

4. Find price of imp. hhd. at Ab. Qd,, 3s. 9d, 5«. lOd, per 
gallon. 

5. Compare the value per gallon of the port pipe at £86 and 
the sherry butt at £84, 
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2°. Special Bnle for wine measure. 

To find price per gallon or dozen from price per pipe etc. 

(1) Decimalise price and divide by factors of gallons or dozens — 
using Short Division. 

(2) Decimalise price and divide by gallons or dozens — using 
Division Approximation. 

Example. Lisbon butt at £71. 5«. 8|d. — ^find price per gallon. 
(1) 9 I 71-285416 (2) 10,8 | 7128 | -660 

12 i 7-9206 6 40 

•6600 = 13«. 2id. 

EXAMPT.F.8. 

1. LisboQ pipe at £84. 19*. 7^. — price per dozen. 

2. Rhenish aum at £47. 16*. 5j^. — price per gallon. 

3. Imperial hhd. at £74. 18«. 6}fl?. — price per gallon. 

4. Ma(ieira pipe at £95. 10«. 7Jc?. — price per dozen. 

5. Malaga pipe at £124. bs. 7|(i. — price per gallon. 

Note. The measures superseded by the imp. gallon are 

(1) the old wine gallon of 231 cub. inches capacity. 

(2) the old beer gallon of 282 cub. inches capacity. 

(3) the Winchester bushel of 2150*42 cub. inches capacity. 

.'. 1 imp. bu8hel= 1*031557 Winchester bushel. 
1 Winch, bushel = -9694472 imp. bushel. 

The wine gallon and the Winchester bushel are still in use in the 
U.S.A. and some of our own colonies. 



Gaugers' Rule. 

To find contents of a cask in gallons. 

Add f of difference of head and bung diameters to 
head diameter. 

Multiply square of sum by length — all iu inches. 

For imp. gallons x '0028325. 

For XJ.S. gallons x '0034. 

For old beer gallons x '00287. 

If staves are but little curved add f instead of |. 

J. 5 
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Ale and Beer Measure. 

Tablk 

2 pints = 1 quart. 
4 qts. = 1 gallon. 



4J gallons = 1 pin or keg. 
9 gallons = 1 firkin. 

18 gallons = 1 kilderkin. 

36 gallons = 1 barrel. 

54 gallons = 1 hogshead. 
108 gallons = 1 butt. 
216 gallons = 1 tun. 

This measure is used for all malt liquors and water. 
The half-pint is a retail measure. 

The usual casks of the beer trade are the butt, 
hogshead, barrel, kilderkin, firkin, and jyin — all of which 
have the fixed values given. 

The puncheon of 1 J hhd. (72 galls.) is rarely used. 

The tun is hardly ever used for beer. 

Vats are of any size (10 barrels to 150). 

Sgjuares are used for fermenting — they are of any 
capacity. 

The tun is chiefly used for oil and is then only esti- 
mated to contain 210 imp. gallons. 

Note. The measure for liquids is the imp. gallon. 
To be a legal measure it must contain at 62^ F. and 30 inches 
pressure 10 lbs. av. weight of distilled water. 
It measures 277*274 cub. inches. 

1 cub. inch of standard water weighs 252*458 Troy grains, 
and 1 cub. foot of standard water weighs 62*321 lbs. av. 

The measure for seeds and dry goods is the imp. bushel (of 8 
gallons). 

.'. its capacity is 2218*192 cub. inches. 

To reduce cub. ins. to bushels — multiply by 5 and divide by 11091. 
To reduce cub. ins. to gallons-^multiply by 40 and divide by 11091. 
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Com or Dry Measure. 

Table. 

4 quarts ^ 1 gallon. 

2 gallons = 1 peck. 

4 pecks = 1 bushel. 

8 bushels = 1 quarter. 

1 pottle = 2 quarts. 

1 strike = 2 bushels. 

1 coomb = 4 bushels. 

1 chaldron = 4 quarters. 
1 load or wey = 5 quarters. 
1 last = 10 quarters. 

1 quarter = 64 gallons. 

This Table is used for all diy oommodities not generally heaped 
above the measure. 

Bat all grain and many other articles of eommeroe are being sold 
more and more by weight in lbs. av. 

For grain all the principal places have a local weight which is 
always qnoted there. 

At Mark Lane, wheat though nominally sold by 
imp. qr. is in reality sold by weight, the qr. being taken 
at 504 lbs. and the bushel at 63. 

This estimate does not form the basis for the entire 
wheat tiude though a large number of towns use it. 

The Mark Lane Express takes these as the standards 
for comparison in its weekly list of prices : — 

1. White and red wheat. 480 lbs. 

2. Malting and grinding barley. 400 lbs. 

3. Oats. 312 lbs. 

The most usual local weights for wheat are 504 and 
480, for barley are 448 and 400, and for oats 336 — ^but 
the variation from these is considerable. 

5—2 
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Owing to these confusing differences the necessity 
for the Mark Lane Table is very great — it gives the 
local price and weight and the reduced prices to the 
above 3 weights — thus the state of the market in any 
town can be at once compared with that in another 
town. 

Coals are now sold bv weight in tons, cwts., qrs. 
(1—2 William IV.). 



Hay and Straw. 

1 truss of straw = 36 lbs. av. 

1 truss of old hay = 56 lbs. av. 

1 truss of new hay = 60 lbs. av. 

1 load = 36 trusses. 

1 load of straw =11 cwts. 64 lbs. = 1296 lbs. 

1 load of old hay = 18 cwts. = 2016 lbs. 

1 load of new hay = 19 cwts. 32 lbs. = 2160 lbs. 

Hay is considered new for 3 months and is called 
old on Sept. 1. 

1 cubic yd. of new hay weighs 6 stone. 
1 cubic yd. of oldish hay weighs 8 stone. 
1 cubic yd. of old hay weighs 9 stone. 

To find the weight of hay contained in- a sta^k. 

Get content in c. ft. — reckoning vertical height as 
the height to the eaves + J of slant height (from eaves 
to top). 

Divide by 27 and multiply result by 6, 8, 9 according 
to the age or solidity of the stack. 

The answer is the weight in stones. 

If stack is round, multiply corrected height by square 
of circumference x '07958. 

Another method is to reckon 10 c. yds. to the ton 
for old hay and 12 c. yds. to the ton for new hay. 
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Cattle. 

To calculate the weight of cattle. 

Measure round the animal just behind the shoulders, 
then along the back from the fore part of the shoulder- 
blade to the bone at the tail. 

Multiply the square of the girth by 5 times the 
length in feet. 

Divide by 21 and you have weight of the four 
quarters in stones. 

If very &t cattle add ^, if very lean subtract ^. 

The quarters are just above i the weight of the 
living animal. 

The skin is -^ and the tallow -f^ of whole weight. 

Iiength Measure. 

Table. 

12 inches = 1 foot. 

3 ft. =1 yard. 
5J yds. = 1 rod, pole, perch. 
40 poles = 1 furlong. 

8 flgs. = 1 mile. 

3 miles = 1 league. 

1 furlong = 220 yds. 
1 mile = 5280 ft. 
= 1760 yds. 

The general measure for length. 

Among ordinary mechanics the inch is usually di- 
vided into J, \, ^, r^, or into twelfths, but in scientific 
calculations it is decimally divided or the foot is deci- 
mally divided and subdivided. 

1 fathom = 6 ft. — used in sounding depths. 
1 hand = 4 inches — used in measuring horses. 
1 knot or geographical mile = 6080 ft. 
1 g. mile = 1^ of a common mile. 
1 degree = 60 g. miles = 69^ miles, 
1 line = ^ of an inch. 
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Surveyors' Long Measure. 

Table. 
100 links = 1 chain (Qunter s). 



1 chain = 66 feet = 22 yds. 
1 pole = 25 links. 
1 furlong = 220 yds. = 10 chains. 
1 mile = 80 chains. 

Largely used in measuring land. 

To mnltiply by 1760— multiply by 16, repeat one place to right, 
add and suffix to the sum. 

To multiply by 5280 — ^multiply by 12, repeat one place to right, 
add and multiply the sum by 40. 

EXAMPLES. 

1. Multiply 86416, 312, 7125 by 1760. 

2. Multiply 561, 8346, 7080 by 5280. 



Cloth Measure. 

Table. 

2 J ins. = 1 nail. 

4 nails = 1 quarter. 
4 quarters = 1 yard. 



1 Flemish ell = f yd. =3 qrs. 
1 English ell = 14 yd. = 5 qrs. 
1 French ell = l\ yd. = 6 qrs. 
1 Scotch ell = 37-06 inches. 

Used by linen and woollen-drapers. 

The Scotch and English ells are used in measuring hoUand. 

For doth, the yard is divided into J, |, ^^ ^V* 



as 
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Square Measure. 

Table. 

144 sq. inches = 1 sq. ft. 

9 sq. ft. = 1 sq. yd. 

30J sq. yda = 1 sq. perch. 
40 sq. perches = 1 rood. 

4 roods = 1 acre. 

640 acres = 1 sq. mile. 

1 acre = 4840 sq. yds. 

=s 160 sq. perches. 

Used for all kinds of areas. 

Standard Areas with Mental Bnles. 

(1) 1 acre — ^price=:20i x price per sq. yd. in d. as £. 

(2) 1 acre — ^price=8 x price per sq. perch in s. as £. 

(3) 1 yard of land =30 acres — ^price=l|x price per acre in s. 



(4) 1 hide of land =100 acres — price =5 x price per acre in s. 
as £. 

(5) 1 square = 100 sq. ft. in flooring, thatching, etc. — price = 
8«. 4c2. X price in d. per sq. ft. 

(6) 1 square = 1000 shingles in paving and roofing — price = 
£1. Os. lOd, X price in f. per shingle. 

(7) 1 rod of hrickwork=272i sq. ft. {l\ hricks thick)— price= 
£1. 2«. 8^. X price in d. per sq. ft. 



Sunreyors' Square Measure. 

Table. 

10000 sq. links = 1 sq. chain. 



10 sq. chains = 1 acre. 



Used for measuring land. 
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A square whose side is 10 chains contains 10 acres, 
A square whose side is 80 chains contains 1 sq. mile. 
/. 1 sq. mile = 6400 sq. chains = 64 million sq. links. 
1 rood = 25000 sq. links = 2^ sq. chains. 
1 sq. perch = 626 sq. links. 

For the areas of all Geometrical Figures see the 
Formulae of Mensuration. 



Cross Multiplication or Duodecimals. 

Generally employed by painters, bricklayers etc. 

Largely used also by engineers of all kinds. 

The dimensions are taken in ft., inches, parts etc. 
decreasing from left to right by twelfths. Inches are 
spoken of as primes, parts as seconds, and then there 
are thirds, etc. 

Table. 

1 ft. =12 ins. or primes ('). 
1 inch = 12 parts or seconds ("). 
1 part = 12 thirds ("0 etc. 

The Rule for Gross Multiplication, 

Write terms of multiplier under corresponding terms 
of multiplicand. 

Multiply each term of multiplicand beginning at 
the lowest by each term of the multiplier beginning at 
the highest — using 12 as divisor for all products not 
feet and placing your remainder in its place in accord- 
ance with this rule — "The order of a product is the 
sum of the orders of its factors." Carry quotient in 
usual way and proceed for each part of the multiplier 
as if it were the multiplication of a weight or measure 
proceeding by twelves. 

Add in the usual way, using 12 as divisor to know 
what to carry. 
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Example. To find area of plank 20| ft. by 10) inohea. 

20 ft. 9^ 

17 ft. 3' 6" 

ly r 6*^ 

18 ft. 1' 10" 6*' 
18 sq. ft. 22} sq. inches. 

The answer shows that the same divisions are used 
for sq. measure, and it is equally obvious that if we 
were to multiply by a further linear quantity we should 
get the same divisions in cubic measure. 

The divisions in sq. measure are spoken of as super- 
ficial fb., primes, seconds, thirds. 

The divisions in cub. measure are spoken of as solid 
ft., primes, seconds, thirds. 

It is to be carefully observed that in linear dimen- 
sions primes are inches, in superficial dimensions seconds 
are sq. inches, in solid dimensions thirds are cub. inchea 

This gives us very simple rules for reconversion of 
divisions mto inches. 

1. For linear divisions — reduce seconds to fractions 
of a prime— then primes and fractions are inches. 

2. For square divisions— reduce primes to seconds 
and thirds to fractions of a second — the seconds and 
fractions are sq. inches. 

3. For cubic divisions — reduce primes and seconds 
to thirds and fourths to fractions of a third, then thirds 
and fractions are cub. inches. 

The Rule, "The order of a product is the sum of 
the orders of its factors," is easily proved, e.g. 

5'x7" = ^x^ = ,^ = 35"' = 2"ir'. 

4 ft. X 3' = 4 X ^ = {| = 12'=: 1 sq. ft. 

Among mechanics linear measurements are not 
taken beyond -^ of an inch, the divisions of the inch 
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These are easily converted into cross-multiplication : 
im. = A = 6", |in. = A = 3". 4 = ^ = 1" 6'". 

_1 — 4 — Q'" 

Similarly for fractions of a foot. 

EZAMPUSS. 

1. Fiud by duodecimals — area of room 16 ft. 9 ins. bj 
12 ft. 7 ins. 

2. Find by duodecimals — volmne of a sq. log having edges 
16 X 12^ X 10^ feet 

3. Find by duodecimals — area of floor 17^ ft. by ISj ft. 

4. Find by duodecimals — the areas of the S. Petersburg, 
Swedish, and Norwegian deals. 

5. Find by duodecimals — volume of a solid rectangular slab 
whose edges are 17}, 13^, 9{ feet. 

6. Find by duodecimals — price of paving 300 yds. x 28 ft. 
with granite at 3«. Id, per sq. yd. 

7. Find by duodecimals — price of building earth- work edges 
150 yds., 84 yds., 38 ft. at 15«. *Jd. c. yd. 

8. Find by either process — price of glazing 120 yds. x 1 10 yds. 
at b\d. per sq. ft. 

9. Find by either process — price of building 312 sq. perches 
10 sq. yds. at £13. 16«. lOrf. per sq. perch. 

10. Do all the Examples on carpeting etc. by duodecimals 
(see page 80). 

Solid or Cubic Measure. 

Table. 

1728 cub. ins. = 1 cub. ft. 
27 cub. ft. = 1 cub. yd. 



Used for all solids of any regularity. 
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Standard Solids with Mental Boles. 

(1) 1 load of rough timber = 40 eab. ft. — price = ) x price per onb. 
foot in d. as £. 

(2) 1 load or ton of square timbers 60 oab. ft. — ^prioe=4#. 2A, x 
price in d. per cub. foot. 

(3) 1 ton of shipping =42 cub. ft. — ^prioeaSi. 6d. x price in d. per 
cab. foot. 

(4) 1 register ton of shipping =100 cub. ft. — price =8f. id. x price 
in d. per cub. foot. 

(5^ 1 load of earth =27 cub. ft. — ^prices 2«. 8d. x price in d. per 
cub. foot. 

(6) 1 cord of wood=4 ft. x 4 ft. x 8 ft.— price =10t. 8<f. x price 
in d. per cub. foot. 



1. Board Measure. 

In board measure all boards are reckoned 1 inch thick. 

1 board foot=l sq. foot (1 inch thick) =^ c. ft. 
12 board feet=l eft. 

In board and lumber measure estimates are made on 1 inch- 
thickness. 

\ of the price is added for every \ inch-thickness beyond 1 inch. 

To find the board measure of wood used in carpentry and 
joinery. 

Multiply length in ft. by width x thickness in inches and divide by 
12. 

2. Logs. 

A squared log is one whose sides are flat. 

A round log is one roughly lopped of its branches. 

(1) To find cubic content of a squared log. 

(a) Product of edges if sides are rectangles. 
(&) Mean area x length if sides taper regularly. 

(2) To find cubic content of a round log. 

(a) (Very accurately) Mean area x length — the mean area 
being calculated by measuring the girths in various places. 
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(h\ (Acoorately) Divide mean girth by 3*545 and multiply 
Bqoare of quotient by length of log. 

(c) (Commonly) Square \ of mean girth and multiply by 
length of log. 

(3) To find cubic content of any log. 

A table of the average weight of a cubic ft. in lbs. avoir, for 
various woods is used and from this the c. content is calculated. 

(4) To find how many board ft. (sq. ft. 1 inch thick) can be out 
from a given log. 

Multiply length in feet by breadth x thickness (both in inches) and 
divide by 12. 



3. The 8. Petersburg Standard Hundred. 

Baltic and American deals are sold in the English 
market by the S. Petersburg standard, which is more 
and more being used as the general basis of value. 

It consists of 120 pieces, 12 ft. x 11 ins. x 1 J ins. 

Hence solid content = 165 c. ft. 

(1) To find no. of S. Petersburg standards in a 
given no. of c. ft. 

Divide c. ft. by 165. 

(2) To find no. of S. Petersburg standards in a 
given no. of loads. 

Multiply loads by 2 and divide by 33. 

(3) To find no. of S. Petersburg standards in a 
given no. of deals of any other standard. 

Find c. ft. in given deals and divide by 165. 

Note, The difference between planks, deals, and battens is that 
planks are wider, battens narrower, than deals. 

Battens are commonly sold by the Batten Standard 
Hundred, i.e. 120 pieces, 12 ft. x 7 ins. x 2^ in., but they 
are increasingly sold by the S. Petersburg standard. 

Planks are sold by the load of 50 c. ft. or by the 
S. Petersburg standard. 
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4. Prices of Timber. 

Square or hewn timber is sold per c. ft. or load of 50 o. ft. 

Wainscot logs per c. ft. (in London per 18 c. ft.) or per inch. 

Fancy woods per foot super, or per ton. 

Lathwood and firewood per o. fathom. 

Flooring boards per square of 100 ft. 

Staves per mille of pipe or per 120 pieces. 

Cask timber per miUe of 1200 pieces. 

Deals per foot super or per running foot (1440 to S. Petersbuig 
standard) or per S. Petersburg standard. 

Duties on timber, deals, hewn and sawn woods are calculated per 
load of 50 c. ft. 

(1) To compare values of other standards with 
S. Petersburg standard — ^given price per standard 
hundred. 

Use 11 X 1 J as basis = 16 J. 

Rule. Multiply price by 2 x width x thickness in 
inches and divide by 33. 

Ex, 2) X 7 battens — price per S. Petersburg standard £10. .*. price 
per hundred =£10 x H=^10. 12g. Id. 

(2) To compare values of other standards with 
S. Petersburg standard — ^given price per foot run. 

Use 1440 as basis to find no. of equivalent linear 
feet. 

Ex. 2i X 9 deals— i|| = H of 1440 = 1056. 

.*. price per hundred = 1056 x price per foot run. 

(3) To compare value of a load of timber — given 
price per standard hundred. 

Use 165 c. ft. as basis. 

Rule. Multiply price by 10 and divide by 33. 

Similarly for any number of c. ft. 

(4) Special rule for timber squares and fractions. 
Consider each square £5, each sq. ft. 1*., each 

twelfth Id 

Then use Practice for the Price. 
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EXAMPLES. 

Find price of 

1. Hundred of deals 3^ x 10 at Q\d. per ft. run S. Petersburg 
standard. 

2. Hundred of deals 3 x 9 at £10. Vis, ^d. per S. Petersburg 
standard. 

3. Hundred of deals 2i x 10 at £15. 12«. 8d per S. Petersburg 
standard. 

4. Hundred of deals 2^ x 9 at 3 jc?, per ft. run S. Petersbui^g 
standard. 

5. Hundred of deals 3 x 1 1 at 1«. l|<f. per ft. run S. Petersburg 
standard. 

6. 25 loads at £15. Ws. %d, per S. Petersburg standard. 

7. 1 load at £20. 8«. 10c?. per S. Petersbiu-g standard. 

8. 420 c. ft. at £12. 11«. M. per S. Petersburg standard. 

9. 3 sq. 95 sq. ft. 7 sq. primes at £2. 5«. lOd, per sq. 
10. 17 sq. 80 sq. ft. 6 sq. primes at £3. 7«. lie?, per sq. 

5. Standards and Prices in Trades. 

1. Carpentry is estimated by the foot run or eq. foot. 

2. Joinery is estimated by the sq. foot or sq. of 100 sq. ft. 

The timber used in carpentry is reduced to c. ft., bat in joinery it 
is estimated by the ft. super. 

Flooring per square of 100 sq. ft. 

Parquet floors per foot super. 

Door frames per foot cube — doors per foot super. 

Staircases per foot super. 

8. Glazing is estimated per sq. ft. — by duodecimals (dimensions 
ft., ins., parts). 

Crossbars are included in general measare. 
Ovals are taken as rectangular. 
Glass is measured per foot super. 

4. Painting is estimated per sq. yd. — aUowanoe for difficult places. 
Charges at price per sq. yd. per coat. 

Writing— height of letters measured and charged per inch run. 

5. Boom-papering is estimated per sq. ft. or per sq. yd. or per 
square. 

Paper is sold in pieces of 12 yds. of given width (generally 21 ins. 
wide) or per yd. of given width. 

One piece in ten is allowed for waste except in small patterns. 
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(1) Bale for no. of pieoes required for a room — find area of walls 
in sq. ft. and divide by 36 x width in ft. 

(2) Bole for finding area of walls — multiply 2 x (length + breadth) 
by height. 

Allowance most be made for doors, windows, fire-places etc. 

6. Carpeting is estimated per sq. yd. or per yd. of given width (or 
per carpet). 

Bole for area of floor or ceiling — ^multiply length by breadth. 

7. Plastering is estimated per sq. yd. or per square for plain 
work, per sq. ft. for plain cornices, per ft. mn for carved cornices. 

8. Whitewashing is estimated yer sq. ft. or sq. yd. 

9. Distempering is estimated per yd. super. 
Mouldings are measured per ft. or yd. run. 

10. Brickwork is measured by the sq. yd. or sq. perch. 
Standard rod of brickwork =272 sq. ft. (1^ bricks thick). 
Standard rod of reduced brickwork =4()iB sq. ft. (1 brick thick). 

In estimating no. of bricks— 4Mld J in. to thickness of the brick for 
mortar. 

Bule for sq. yds. or rods of brickwork. 

thickness in ^ bricks 
Multiply length x height of wall x s— ^ i-9 (for sq- 

yds.) or 272} (for rods). 

272 sq. ft. of bricks — 1^ thick — ^require 4500 bricks with waste. 

A bricklayer's standard perch is also recognised — 16^ ft. x 1 ft. x 14 
ins. = 19} c. ft. 

11. ^Masonry is estimated per ft. super, per c. ft. or yd., per stan- 
dard perch. 

The mason's standard perch is 1^ ft. x 1 ft. x 18 ins.=24| c. ft. 
Concrete per c. yd. if 12 inches thick or over — per sq. yd. if under 
12 inches thick. 

Granite per sq. yd. Asphalte per ft. super. 

12. Paving is measured per sq. foot or sq. yd. 

13. Excavating is estimated per cubic yd. 
1 ton of soil occupies 18 c. ft. 

6 gallons 1 pint of water weigh 62} lbs. 

Bule for finding water in a well. 

Multiply \ circumference by } diameter and product by depth. 

Then reckon 6 gallons 1 pint per cube foot. 

14. Plumbing materials — pipes are reckoned per foot run. 
Lead is charged per cwt., solder per lb. 

15. Slating is measured by foot super or per sq. of 100 sq. ft. 
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EXAMPLES. 

Find cost of 

1. Carpeting a room 20 ft. 7 ins. by 15 ft. 6 ins. at 2«. 6<f. 
per yd. 28 inches wide, with allowance for a hearth 11 ins. by 
39 ins. 

2. Carpeting a room 10 ft. by 18 ft. at 3«. hd, per sq. yd. — 
hearth 1^ ft. by 3^. 

3. Papering a room 14 ft. x 10 x 8 at 11«. 9</. per piece 26 ins. 
wide — with allowance of window 4J x 2^ ft., fire-place 3 x 4^, 
door 6 X 2}. 

4. Painting a room 25^ ft. x 16 x 12^ at 1«. \d, per sq. yd. 
per coat, with two coats — with allowance for two windows 5x3 
ft., and a mantelpiece 4 x 3^ ft. 

6. Papering a room 20 ft. x 16 x 10 at 6Jrf. per yd. of 27 ins. 
width — window 3J x 2J, door 5^ x 2|, mantelpiece 3^ x 3. 



Mensuration. 

Mensuration is the method of calculating the mag- 
nitude of geometrical figures. 

One important branch of it is land-surveying, which 
is practically performed with the aid of Qunter*s chain 
of 100 links or 22 yds. 

1 sq. chain thus equals 484 sq. yds., .'.10 sq. chains 
= 1 acre, hence the connection between the ordinary 
measures of length and area and Gunter's chain and 
sq. chain. 

Mensuration is not however limited to areas but 
deals also with solids. 

Areas always involve the product of two linear 
magnitudes. 

Volumes always involve the product of three linear 
magnitudes. 

The ratio of the circumference of a circle to its 
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diameter is a fundamental constant in mensuration* It 
is called ir and is of the value of 3*1416 approximately. 

f = 1-5708. -=10472. j=-7854. ^ = -5236. 
Z o 4 o 

F. Macfarlane Gray's Rule for multiplying by 
'7854. 

Multiply by 7, repeat, double, and repeat, writing 
each successive product one place to the right. 

Proof. -7 

7 
14 
14 

•7854 

Area of a circle = sq. of diameter x '7854. 

A cylindrical foot (inch) = volume of a cylinder 1 ft. (inch) in depth 
and diameter. 

A conical foot (inch)=Tolimie of a cone 1 ft. (inch) in depth and 
base-diameter. 

A spherical foot (inch) =yolnme of a sphere 1 ft. (inch) in diameter. 

The foot in each case =1728 inches corresponding. 

1 cubic foot =1728 cub. inches. 

„ =2200 cyl. inche8= 1*273 oyl. fk. 

, , = 3300 spher. inches = 1*910 spher. ft. 

, , = 6600 con. inches = 8*819 con. ft. 

1 cyl. ft. (inch) = -7854 x cub. ft. (inch). 
1 spher. ft. (inch) =*5236x cub. ft. (inch). 
1 con. ft (inch) = *2619 x cub. ft. (inch). 

Decimal Approximations for Mensuration. 

1. Lineal ft. x '00019 smiles. 

2. Lineal yds. x 000568 smiles. 

3. sq. inches x *007 =8q. ft. 

4. sq. yds. x -0002067 s acres. 

5. cub. inches X *00058 = cub. ft. 

6. cub. ft. X -03704 «cub. yds. 

7. cub. ft. X 6*232 =imp. galls. 

PLANE FIGURES. 

BlOHT-AMOLBD TbIAMOLE. 

1. Perimeter = sum of the sides. 

2. Area = i product of sides enclosing the right angle. 

3. 1.47. Square of hypotenuses sum of squares of other sides. 

J. 6 
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Amy Tbianole. 

1 . Perimeter = Bom of the sides. 

2. Area =i product of any side into distance of opposite 

vertex. 

3. Area = sqnare root of product of semi-perimeter into the 

semi-perimeter diminished by each of the sides in 
succession. 

Squabe. 

1. Perimeter = 4 x one side. 

2. Area = square of one side. 

Bhombus. 

1 . Perimeter = 4 x one side. 

2. Area = product of diagonals. 

3. Area = product of any side x perpendicular distance of the 

parallel side. 

Bectanole. 

1. Perimeter = 2 x sum of adjacent sides. 

2. Area = product of adjacent sides. 

Paballeloobam. 

1. Perimeter =2 x sum of adjacent sides. 

2. Area = product of any side x perpendicular distance of its 

parallel. 

Tbapezoid OB Tbapezium. 

1 . Perimeter = sum of sides. 

2. Area =i sum of paraJlel sides x perpendicular distance 

between. 

Ant Beoulab Polygon. 

1. Perimeter = no. of sides x length of one side. 

2. Area =i sum of sides x perpendicular distance of centre 

from any side. 

SiMILAB FiGUBES. 

1. Areas are as the squares of corresponding sides. 

GiBCLE. 

1. Perimeter = 2xr = 3*1416 x diameter. 

2. Length of arc = J {8 x chord of ^ arc - chord of arc } nearly. 

8. Chord of } aro= ^vened sine x diameter. 




A D B 

£D= versed sine. 



\ 
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4. i chord of aro= tjyened sine x diameter leas versed sine. 

5. Arc : circmnferenoe :: angle at centre : 360°. 

6. Area = wt^ = '7854 x square of diameter. 

7. Area = *07958 x square of circumference. 

8. Areaof 8ector=|x length of arc X radios. 

9. Area of sector : area of cirde :: angle at centre : 360°. 

10. Area of segment = area of sector - tnangle of radii and chord. 

11. Area of segment 

= /^ythe square of (versed sine x *626) + square of ^ chord 

X } versed sine. 

12. Area of a circular ring = difference of squares of diametersx *7854. 

EUilPSB. 

1. Area = wab = product of major and minor axes x '7854. 

Pababola. 

1. Area of segment cut off by any double ordinate=| x rectangle 
of same base and height = | x abscissa x ordinate. 



Simpson's Bule fob Ibbbgulab Figubes. 
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Pi P2 •" If 
AB=BC=CD^„.=h. 
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SOLIDS. 

Ctlindeb OB Segment of Gylindeb. 

1. Suriace = 2irr^ = circumference of base x height = 3*1416 x dia- 

meter X height. 

2. Solidity =117^^= area of base x height =*7854x square of dia- 

meter X height. 

6—2 



84 COMMERCIAL ARITHMETIC 

Cylindrio King. 

1. Surface =oirotlinfereno6 of perpendicular section x mean peri- 

meter. 

2. Solidity = area of perpendicular section x mean perimeter. 
8. Surface = 9 '8698 x (thickness + inner diameter) x thickness. 

4. Solidity =2*4674 x (thickness + inner diameter) x square of 

thickness. 

Cone. 

1. Surface = circumference of base x \ slant side + area of base. 

2. Solidity = | x area of base x perpendicular height = \'in^h. 

Frustum of a Cone. 

1. Surface = J x sum of perimeters of ends x slant height + areas of 

ends. ___^__^_________ 

2. Solidity=^x(Bum of areas +>/product of areas of two ends) 

X perpendicular height. 

3. Solidity=*2618x(sum of squares of diameters + product of 

diameters) x perpendicular height. 

Ptbamid. 

1. Surface = ^ x perimeter of base x slant height + area of base. 

2. Solidity = { x area of base x perpendicular height. 

Fbustum of a Ptbamid. 

1. Surface =} x sum of perimeters of ends x slant height + areas 

of ends. 

2. Solidity=|x(sums of areas of ends + ^product of areail) 

x perpendicular height. 

Paballblbpiped OB Fbustum paballel to ant Face. 

1. Surface = sum of areas of faces. 

2. Solidity = area of any face x perpr. height. 

Pbxsm OB Fbustum paballel to Base ob Face. 

1. Surface = sum of areas of faces. 

2. Solidity = area of base x perpendicular height. 

Wedge. 

1. Surface = sum of areas of faces. 

2. Solidity =i X (length of edge + twice length of base) x height 

x breadth of base. 

N.B. In all frusta the surface and solidity may be found by 
considering the completed figure and the figure of completion — the 
difference being finally taken. 
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Sfhkbe. 

1 . Surlaoe = 4ir}^ — ^ x ciroumferenoe x diamoter = 3' 1416 x aqimre 

of diameter. 

2. Solidity slur* = i x drcnmferenoe x (diameter)' =: | x *7854 

X (diameter)'^ '5236 x (diameter)*. 

Zone of Sphbbb. 

1. Surfaoe=2irr(/»i-/i3)sQiroamference of sphere x height of 

zone. 

2. Solidity=iTA(3ri'+3r,'+^^» where r^, r, are radii of ends 

and h is the hei^t of the zone. 

Sbombnt of Sphbbb. 

1. Surface =2irr^=cirounference of sphere x height of segment. 

2. Solidity = \Th {^^ + h% where r^ is radios of end and h height 

of segment. 

Sphbboid (Pbolatb OB Oblatb). 

1. Solidity = *5236 x square of revolving axis x fixed axis. 

2. Solidity =} volume of cironmsoribing cylinder. 

Pababoloid. 
1. Solidity =) volume of circumscribing cylinder. 

SiMiLAB Solids. 
1. Volumes are as the cubes of corresponding edges. 



Time. 

60 seconds (") = 1 minute. 
60 minutes (') = 1 hour. 
24 hours = 1 day. 

7 days = 1 week. 

365 days 
52 weeks \ = 1 year. 
12 months 
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Thirty days hath September, 
April, June, and November, 
February has twenty-eight alone. 
And all the rest have thirty-one. 
But leap-year coming once in four, 
February then has one day more. 

The civil or mean solar day (the standard unit for 
the measurement of time) is the mean time which 
elapses between two successive transits of the Sun 
across the meridian of any place. 

The civil year consists of 365 mean solar days, but 
the actual time taken by the Sun to return to any 
point in the ecliptic is 365*242218 mean solar days. 

Thus the civil year is about J of a day less than the 
solar year. 

To remedy this, Julius Caesar, as Pontifex Maximus, 
in B.C. 46 made every 4th year a leap-year or bissextile 
year of 366 days, February having a 29th (intercalary) 
day. 

The Julian year is thus 365*25 days, while the solar 
year is 365*242218 days only — there is therefore an 
excess of *007782 days each year. 

This difference becomes in 400 years 3*1128 days 
(400 X 007782), and therefore Pope Gregory in 1582 
found the Vernal Equinox to be on March 11th instead 
of March 21st, which was the case in 325 at the Council 
of Nice (1257 x 007782 = 9*7819 or 10 days nearly). 
To correct the error, 10 days were left out, Oct. 15 
following Oct. 4, 1582, and to prevent its recurrence, 
in every 400 years 3 of the leap-years are omitted, viz. 
those which complete a century not divisible by 4 : 
thus 1200, 1600, 2000 are leap-years, but 1300, 1700, 
1900 are not. 

This Gregorian or New Style was adopted in England 
on Sept. 2, 1752, when the error was 11 days. 
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Bussia is the only country of Europe not yet fully 
adopting the New Style. 

The quarter days are March 25, Lady Day. 

Jone 24, Biidsnnmier Day. 
Sept. 29, Michaelmas Day. 
Deo. 25, Ghrifitinas Day. 

A lunar month is the time taken by the Moon to return to the 
same place in its orbit. 

A eaUndat month is the time between the same dates in two 
consecntiye months. 

Special role for a daily wage. 

Given daily wage — to find yearly payment. 

Wage in d. as £ +half wage in d. as £ + 5 (or 6) days' wages. 

Special rale for a weekly wage. 

Given weekly wage — to find yearly payment. 

Twice wage in s. as £ + i wage in s. as £+2 weeks' wages. 



KXAMPT.TO. 

1. Construct Inversion and Interchange Tables for 366, 366, 
52, 312, 313. 

2. Find annual wage — given daily wages as Is. Yjc?., Is. lOjrf., 
2s. Id., 3*. 4c?., 4s. 9d. 

3. Find annual wage — ^given weekly wages as 15*. 8c/., 1 *7s. 9rf., 
26s. 6d., Z2s., 358., 52«., 63s. 



Angular Measure. 

The English or Sexagesimal Method. 

60 seconds (") = 1 minute. 
60 minutes (') = 1 degi'ee. 
90 degrees (°) = 1 right angle. 



30" = 1 sign (S.), 12 signs = 360° = 1 circle (C). 
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The circumference of every circle is considered to 
be divided into 360 equal parts, each of which is called 
a degree as it subtends an angle of l"" at the centre of 
the cu*cle. 

The French or Centesimal Method. 

100 seconds (^•) = 1 minute. 
100 minutes Q) = 1 grade. 
100 grades (') = 1 right angle. 

The advantage of this method is that 67« 33' 5'' 
= 57'3305« = '573305 right angles at once without any 
working other than moving the decimal point. 

1 degree = ^ of a right angle, 1 grade = y^ of a 
right angle, . • . 90^^ = 100«, . • . l** = JjP«, or 1« = ^°. Hence 

(1) to convert degrees into grades — ^add ^, 

(2) to convert grades into degrees — subtract ^V- 



Longitude, A difference of 15° Longitude gives a 
difference of one hour in time. 

.'. a difference of 1° = 4 mins. in time = -^ hour. 

of 1' =4 sees, in time = ^ min. 
of 1" = -^ sec. in time. 






Hence 

(1) To convert angular measure into time. 

Divide degrees by 15 — quotient is hours. 
Multiply remainder by 4 — product is minutes. 
Divide minutes by 15 — quotient is minutes. 
Multiply remainder by 4 — product is seconds. 
Divide seconds by 15- — quotient is seconds. 

Ex. 230® 82' 10"= 16^ 20* 

2* 8" 

16>» 22' 8"-7 
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(2) To convert time into angular measure. 
Multiply hours by 15 — product is degrees. 
Divide minutes by 4 — quotient is degrees. 
Multiply remainder by 15 — product is minutes. 
Divide seconds by 4 — quotient is minutes. 
Multiply remainder by 15 — product is seconds. 



Ex, 3»» 14' 23"= 46° 

6' 46" 



48° 36' 46" 



Temperature (Thermometem). 

The chief scales are 

(1) Centigrade. Freezing point 0", boiling point 
100°, no. of degrees between = 100. 

(2) Fahrenheit. Freezing point 32°, boiling point 
212**, no. of degrees between = 180. 

(3) Reaumur. Freezing point 0°, boiling point 
80°, no. of degrees between = 80. 

The Centigrade or Celsius's scale is used in scientific 
operations and on the Continent. 

Fahrenheit is commonly used in England, Reaumur 
in Russia. 



Formula of conversion. ^2^^ = J;. 
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Paper Measure. 

Table. 

24 sheets = 1 quire. 
20 quires = 1 ream. 
10 reams = 1 bale. 



1 ream = 480 sheets. 

Special rule for Paper. 

Given price of ream — to find price of bales, reams, quires, sheets. 

• 

Beduoe bales to reams. 

Consider reams £, quires s., sheets \d. 

And use Practice with the price. 



SECTION IV. 

THE MXSTRIC SYSTEM OF WEIOHTS 

AlfD MEASURES. 

1. The Metric System. 

The French Philosophers of the time of the Great 
Revolution devised the metric system — entirely based 
upon a decimal scale. The simplicity and convenience 
of this system ensure its final adoption by all civilised 
nations. At present the English system is its only 
great rival owing to the vast extent of our trade. If 
we were prepared to give up our inconvenient moneys, 
weights, and measures in favour of decimal scales the 
boon to all students and schools as well as to business 
men generally would be incalculable. The mere fact 
that a 3 is involved in the relations of our coins (12d. 
= 1 shilling) causes most decimals of a £ to recur and 
thus greatly increases the labour even of decimal work. 
The adoption of decimal coinage and the metric system 
though it would cause temporary disturbance in our 
trade would reduce the time required for arithmetic in 
schools by one-half and ultimately simplify all com- 
mercial operations enormously. 

The basis of the metric system is the Metre or 
unit of length. 
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This was originally intended to be one ten-millionth 
part of the arc of a meridian from the pole to the 
equator. Errors have since been discovered in the 
measurement of the half-meridian, and therefore the 
metre is now an arbitrary standard without exact deci- 
mal relation to any natural constant Its value is that 
of a rod kept at Paris. 

The imit of area is the square of 10 metres or Are. 
Areas are stated in sq. metres or hectares. 

The unit of volume is the cube of 1 metre or Stere. 
Volumes are usually stated in cub. metres. 

The unit of capacity is the cube of -j^ of a metre or 
Litre. 

Capacity is very often stated in cub. centimetres. 

One litre contains 1000 cub. centimetres. 

The unit of weight is the weight of pure water at 
4° C. and 760 mm. pressure contained in j^ of a litre 
(= 1 millilitre or 1 cub. centimetre) or Gramme. 

It follows that the weight of a litre of water is a 
kilogramme. 

All these five units — the metre, are, stere, litre, 
gramme — are divided into tenths, hundredths, thou- 
sandths, or multiples of 10, 100, 1000 are taken. 

The fractions are denoted by Latin prefixes, the 
multiples by Greek. 



fii7 centi- 
^ deci- 
1 
10 dec(a)- 
100 hect(o)- 
1000 kil(o)- 



\ metre, are, stere, litre, gramme. 



/ 
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2. Commercial Uses. 

The metre is the measure for cloths, silks, cottons 
and all short lengths and distancea Its value is ^ of 
our yard nearly. The pole is 5 metres very nearly, and 
the furlong 2 hectometres. 

The kilometre is used for measuring long distances 
and is about § of the English mile. 

The centimetre and millimetre are used in scientific 
calculations — as also the micron = y^ ^^ * vam. The 
centimetre is about \ of an inch. 

The are is the unit of land measure, but hectares 
are generally used to express large areas. The are is 
nearly 4 poles : the hectare 2J acres. The rood equals 
the decare very nearly. 

The square metre is the unit for measuring ordinary 
surfaces. Its value is nearly f of a sq. yard. 

The stere is the unit for wood. 

The cubic metre is used for measuring ordinary 
solids, viz. excavations, loads, and timber. It is very 
nearly |f of a cubic yard. 

The litre is used for both liquid and dry measures. 
It contains If pint nearly. The J decalitre holds l-i^ 
gallon. 

The hectolitre is the unit for measuring large quan- 
tities of liquids, grain, or fruit. Its capacity is 22 
gallons. 

The kilogramme is the common unit of weight for 
trade. It weighs 2^ lbs. The ^-kilo is also used under 
the name " pound " (= 1^ lb. Av.). 

The gramme or kilogramme is the bullion weight 
in most Continental Countries. 

The myriagramme is 1^ stone in weight. 

The quintal and tonneau are for heavy weights. 
They are very nearly equal to 2 cwts. and 1 ton 
respectively. 

The milligramme and centigramme are used in 
scientific calculations. 
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4. Conversion of Metric and English Quan- 
tities by the Methods of Approximation. 

The equivalents given above enable us to convert 
metric to imperial or imperial to metric units by 
multiplication or division. 

The methods of approximation greatly abridge the 
labour. 

Example 1. To convert 8561*237 kilogrammes to lbs. 
1 kilog. =2*2046213 lbs. Multiply correct to two places. 



8661*237 


31264 022 


17122 474 


1712 247 


34 245 


6137 


171 


9 


2 


18874*283 lbs. 



Example 2. To convert 5804 qrs. 7 bush. 3 pks. to hectolitres. 
1 qr. = 2*9078 hectolitres. 

6804 qrs. 7 bush. 3 pks. =6804*96875 qrs. Multiply correct to two 
places. 87 09 2 

11609 937 ~ 
6224 471 
40 634 



16875*042 hectols. 

Example 3. From the relation 1 metre= 1*0936331 yds. obtain 
the value of 1 yd. in decimals of a metre. 

. 1*0,9,3,6,3,3,1 ) 100000000 ( -9143834 

'..1673021 

^9388 

41935 

9126 

377 

"49 

5 
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Example 4. Given that 1 sq. yd. =-836097 sq. metre, find value 
in sq. yds. of 3'286581 sq. metres. 

•83^6,0,9,7 ) 3-286581 ( 3-9308 

778290 

25803 

720 

51 

EXAMPT.ra. 

1. Convert correct to two places. 

(1) 864*51 metres into feet 

(2) 834 sq. feet into sq. ceutimetrea 

(3) 3512*45 kilogrammes into stones. 

(4) 712 tons 13 cwts. 1 qr. into quintals. 

(5) 9125 hectolitres into imp. qr^ 

(6) 1151*731 kilometres into miles. 

(7) 856*312 tonneaux into cwts. 

(8) 315 lbs. 10 oz. to pfunde (J kilos.). 

(9) 1876 bushels to hectols. 
(10) 515 c. feet into c. metres. 

2. Given the value of 1 yard in metres and 1 lb. in kilo- 
grammes correct to 5 places. Find value of 726 metres in yards 
and 3250 kilogrammes in cwts. correct to 3 places. 

3. Verify these results given among the equivalents. 

(1 ) 1 hectolitre in bushels from the value of 1 gallon in litres. 

(2) 1 acre in hectares fron^ the value of 1 sq. yard in 
sq. metres. 

5. Conversion of Metric and English Quan- 
tities by the Method of Multiples. 

The following Tables give the values of 1, 2, 3, 4, 
5, 6, 7, 8, 9 French or English units in terms of the 
main English and French units. 

With the aid of these it is extremely easy to 
convert any metric quantity of commerce into the 
English equivalent desired or vice-versfi, by moving the 
points and adding. 

Very slight modifications in using the tables actu- 
ally given will enable us to get the metric or imperial 
equivalent for any quantity expressed in any form. 

Examples will render these points clear. 

J. 7 



98 COMMERCIAL ARITHMETIC. 

1. Convert 23G yds. 2 ft. 7 inches to metres. 

200 yds. =182-87669 
80 yds. = 27-48150 

6 yds. = 6-48630 
2 ft. = -60969 

7 inches = -17780 

216-68188 metres. 

2. Convert 7136 hectares to acres. 

7000=17298-0016 

100= 247 1143 

30= 74-1343 

6= 14-8269 

17634-0771 acres. 

3. Convert 96 gallons to litres. 

90=408-911 
5= 22717 

431*628 litres. 

4. Convert 326-6 hectolitres to quarters. 

103-17032 

6-87802 

1-71961 

-20634 

111-97419 qrs. 
In the case of a decimal the point moves to the left. 

6. Convert 9321 kilogrammes to lbs. 

19841-691 

661*386 

44-092 

2-206 

20649-274 lbs. 

6. Convert 25 tons 17 cwts. 3 qrs. to quintals. 

203-20961 

60-80238 

6-08024 

3-66617 

-.S8102 

263-02932 quintals. 

Note, The Tables here given are like the Government Tables but 
are taken to further places in general. Allowance is made for places 
beyond those given except in the case of those equivalents which are 
taken as absolute, viz. centimetres to inches, and grams to grains. 
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LENGTH. 



Centunetres 
to inches. 



1 
2 
3 

4 
5 
6 
7 
8 
9 



1 
2 
3 
4 
5 
6 
7 
8 
9 



•3937079 
•7874158 
1-1811237 
1-5748816 
1-9685395 
2-3622474 
2-7559553 
3-1496632 
3-5433711 

Inohes to 
CSentimetres. 

2-539954113 
5-079908226 
7-619862339 
10-159816452 
12-699770566 
15-239724679 
17-779678792 
20-319632905 
22-859587018 



1 
2 
3 

4 
5 
9 
7 
8 
9 



1 
2 
3 
4 
5 
6 
7 
8 
9 



Note. 



Metres to 
feet. 

8-280899167 
6-561798333 
9*842697500 
13-123596667 
16-404495833 
19-685395000 
22-966294167 
26-247193333 
29-528092500 

Feet to 
metres. 

•3047944936 
-6095889872 
•9143834807 
1-2191779743 
1-5239724679 
1-8287669615 
2-4335614551 
2-4383559487 
2-7431504422 

1 farlozig=10 



1 
2 
3 

4 
5 
6 
7 
8 
9 



Metres to 

1-093683056 
2-187266111 
8-280899167 
4-374532222 
5-468165278 
6-561798338 
7-655431389 
8-749064444 
9-842697500 

Tardsto 
metres. 

•9143884807 
1-8287669615 
2-7431504422 
8-6575839240 
4^5719174037 
5-4863008845 
6-4006843752 
7-3150678570 
8-2294513367 



1 •9143884807 1 

2 1-8287669615 2 
8 2-7431504422 8 

4 8-6575839240 4 

5 4^5719174037 5 

6 5-4863008845 6 

7 6-4006843752 7 

8 7-3150678570 8 

9 8-2294513867 9 

chains = 1000 links. 



Kilometres 
to miles. 

1 -6213824 

2 1-2427648 

3 1-8641478 

4 2-4855297 

5 8-1069121 

6 8-7282945 

7 4-3496769 

8 4-9710593 

9 5-5924418 

Miles to 
metres. 



1*6098149 

8-2186299 

4-8279448 

6-4372597 

8-0465746 

9-6558896 

11-2652045 

12-8745194 

14-4888843 



ABEA« 



1 
2 
3 
4 
5 
6 
7 
8 
9 



1 
2 
3 
4 
5 
6 
7 
8 
9 



Sq. cm. to 
sq. inches. 

•1550059105 1 

•3100118210 2 

-4650177316 8 

•6200236421 4 

•7750295526 5 

-9300354631 6 

1-0850413737 7 

1-2400472842 8 

1-3950531947 9 

Sq. inches to 
sq. cm. 

6-4518668971 1 

12-9027337942 2 

19-8541006918 3 

25-8054675884 4 

32-2568344855 5 

38-7082013826 6 

45-1595682797 7 

51-6109351768 8 

58-0623020740 9 



Sq. metres to 
sq. feet. 

10-76429934 
21-52859868 
32-29289803 
43-05719737 
53-82149671 
64-58579605 
75-35009540 
86-11439474 
96-87869408 

Sq. feet to 
sq. metres. 

•0928996833 
-1857993666 
•2786990500 
•3715987333 
-4644984166 
•5573980999 
•6602977832 
•7431974666 
-8360971499 



Sq. metres to 
sq. yards. 

1 1-196033260 

2 2-392066521 

3 3-688099781 

4 4-784133041 

5 5-980166301 

6 7-176199562 

7 8-372232822 

8 9-668266082 

9 10-764299342 

Sq. yards to 
sq. metres. 

1 -8360971499 

2 1-6721942997 

3 2-5082914496 

4 3-3443886994 

5 4-1804857493 

6 6*0166828992 

7 5*8626800490 

8 6*6887771989 

9 7-6248743487 



Hectares to 
acres. 

1 2-4711431 

2 4-9422862 

3 7*4134293 

4 9-8845724 

5 12-3567156 

6 14-8268585 

7 17-2980016 

8 19-7691447 

9 22*2402878 

Acres to 
hectares. 

1 -404671021 

2 -809842041 

3 1*214013062 

4 1-618684083 
6 2023366108 

6 2-428026124 

7 2-832697145 

8 8-237368165 

9 3-642039186 



NoU, 1 hectare =10000 sq. metres. 1 acre = 10 sq. chains. 

7—2 
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VOLUME. 






Onb. ins. to j Cub. ft. to 


Cub. yds. to 


Fl. drachms 1 


cub. om. 


cub. m. 


cub; m. 


to cub. cm. j 


1 16-386176 


1 


-0283163119 


1 


•7645134224 


1 


3-6496765 


2 


32-772352 


2 


•0666306239 


2 


1-5290268447 


2 


7-0991631 


3 


49-158527 


3 


•0849459368 


3 


2-2935402671 


3 


10-6487296 


4 


66-544703 


4 


•1132612478 


4 


3-0580636896 


4 


14-1983062 


5 


81-930879 


5 


•1415766597 


6 


3-8225671119 


5 


17-7478827 


6 


98-317056 


6 


•1698918716 


6 


4-6870805342 


6 


21^2974592 


7 


114-703231 


7 


-1982071836 


7 


5-3516939666 


7 


24-8470368 


8 


131-089406 


8 


-2266224965 


8 


6-1161073790 


8 


28-3966123 


9 


147-476582 


9 


-2548378075 


9 


6-8806208014 


9 


31-9461889 


Cub. om. to 


Cub. metres to 


Cub. metres to 


Cub. cm. to 


cub. ins. 


cub. ft. 


cub. yds. 


fl. drachms. 


1 


•061027052 


1 


35-31658074 


1 


1-308021509 


1 


-2817237 


2 


•122054103 


2 


70-63316148 


2 


2-616043018 


2 


-6634475 


3 


•183081156 


3 


105-94974222 


3 


3-924064527 


3 


•8461712 


4 


•244108206 


4 


141-26632296 


4 


5-232086036 


4 


1-1268960 


6 


-305135268 


6 


176-68290370 


6 


6-540107545 


5 


1-4086187 


6 


•366162309 


6 


211-89948444 


6 


7-848129053 


6 


1-6903426 


7 


•427189361 


7 


247-21606518 


7 


9-166150662 


7 


1-9720662 


8 


•488216412 


8 


282^63264592 


8 


10-464172071 


8 


2-2637900 


9 


•549243464 


9 


317-84922666 


9 


11^772193580 


9 


2-5356137 


CAPACITY. 


Pints to 


Gallons to 


Bushels to 


Quarters to 


litres. 


litres. 


hectolitres. 


hectolitres. 


1 


•567932246 


1 


4^643457970 


1 


•3634766376 


1 


2-907813100 


2 


1-135864492 


2 


9^086915939 


2 


•7269632761 


2 


5-816626201 


3 


1-703796738 


3 


13-630373909 


3 


1-0904299127 


3 


8*723439301 


4 


2-271728984 


4 


18-173831878 


4 


1-4639066602 


4 


11-631262402 


5 


2-839661231 


6 


22^717289848 


6 


1-8173831878 


6 


14-539065602 


6 


3-407593477 


6 


27-260747817 


6 


2-1808698264 


G 


17-446878603 


7 


3-975526723 


7 


31-804205787 


7 


2-6443364629 


7 


20-354691703 


8 


4-543457969 


8 


36-347663756 


8 


2-9078131005 


8 


23-262604804 


9 


5111390215 


9 


40^891121726 


9 


3-2712897380 


9 


26-170317903 


Litres to 


Litres to 


Hectolitres Hectolitres 


pints. 


gallons. 


to bushels. 


to quarters. 


1 


1-760773414 


1 


•2200966768 


1 


2-751208469 


1 


-343901067 


2 


3-521546828 


2 


•4401933636 


2 


6-602416919 


2 


•687802115 


3 


5-282320242 


3 


-6602900303 


3 


8-253626378 


3 


1-031703172 


4 


7-043093656 


4 


•8803867070 


4 


11004833838 


4 


1-375604230 


5 


8-803867070 


5 


1-1004833838 


6 


13-756042297 


6 


1-719605287 


6 


10-564640787 


6 


1-3205800606 


6 


16-607260766 


6 


2-063406344 


7 


12-325413898 


7 


1-5406767373 


7 


19-268459216 


7 


2-407307402 ' 


8 


14-086189312 


8 


1^7607734140 


8 


22-009667675 


8 


2-751208469 \ 


9 


11 


5-846960726 


9 


1^9808700908 


9 


24-760876136 


9 


3-096109517 ' 
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WEIGHT. 



1 
2 

3 
4 
5 
6 
7 
8 
9 



1 
2 
3 
4 
5 
6 
7 
8 
9 



1 
2 
3 
4 
5 
6 
7 
8 
9 



Kilograms 
to pounds. 

2-204621249 

4-409242497 

6-613863746 

8-818484994 

11023106243 

13-227727491 

15-432348740 

17-636969989 

19-841591237 

Lbs. to 
kilograms. 

•4535926525 
•9071863051 
1-3607779576 
1-8143706102 
2-2679632627 
2-7215559153 
3-1751485678 
3.6287412204 
4-0823338729 

Grams to 
grains. 

15-43234874 

30-86469748 

46-29704622 

61-72939496 

77-16174370 

92-59409244 

108-02644118 

123-46878992 

138-89113866 



1 
2 
3 
4 

5 
6 
7 
8 
.9 



1 
2 
3 
4 
5 
6 
7 
8 
9 



Kilograms 
to stones. 

•157472946 

•314945893 

•472418839 

-629891785 

-787364732 

-944837678 

1102310624 

1-259783571 

1-417256617 

Stones to 
kilograms. 

6-350297136 
12-700694271 
19050891407 
25-401188642 
31^751485678 
38-101782814 
44-452079949 
50-802377086 
57-162674220 



Kilograms to 
ozs. Tr. 



1 
2 
3 
4 
5 
6 
7 
8 
9 



32-1507265 
64-3014631 
96-4521796 
128-6029062 
160-7636327 
192-9043592 
225-0550868 
257-2058123 
289-3666389 



Quintals to 
owts. 

1 1-9684118 

2 3-9368237 

3 5-9052365 

4 7-8736478 

5 9-8420691 

6 11-8104710 

7 13-7788828 

8 15-7472946 

9 17-7167065 

Gwts. to 
quintals. 

1 -50802377 

2 1-01604764 

3 1-52407131 

4 2-03209608 

5 2-54011885 

6 3-04814263 

7 3-66616640 

8 4-06419017 

9 4-57221394 



1 
2 
3 
4 
5 
6 
7 
8 
9 



Grains to 
grams. 

•0647989604 
-1296979007 
-1943968611 
-2591968014 
-3239947618 
-3887937022 
•4636926626 
-5183916029 
-6831906632 



Tonneaux 
to tons. 

1 -9842059 

2 1-9684118 

3 2-9526177 

4 3-9368236 

5 4-9210296 

6 5-9052355 

7 6-8894414 

8 7-8736473 

9 8-8678632 

Tons to 
tonneaux. 

1 1-0160476 

2 2-0320961 

3 30481426 

4 4-0641902 
6 5-0802377 

6 6-0962862 

7 7-1123328 

8 8-1283803 

9 91444279 

Ozs. Tr. to 
kilograms. 

1 0311034962 

2 0622069923 

3 0933104886 

4 1244139847 
6 -1666174809 

6 -1866209770 

7 -2177244732 

8 -2488279694 

9 -2819314656 



1. Convert 



BXAMPLES. 



(1) 76689-46 kilogrammes to lbs. 

(2) 850-3^ quintals to hmidredweights. 

(3) 7656 metres to yards. 

(4) 1958 litres to gallons. 

(5) 65432 hectolitres to quarters. 

(6) 9766-874 milligrammes to grains. 
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2, Change 

(1) 8667 yds. 2 ft. 11 inches to metres. 

(2) 751 miles to kilometres. 

(3) 7586 qrs. 7 bushels to hectolitres. 

(4) 81 tons 5 cwts. to quintals. 

(5) 98768 Iba to pfunde. 

(6) 5678-143 inches to millimetres. 

6. The Calculation of Equivalent Prices with 
Foreign Rates. 

1**, To find foreign price per metric unit, given 
sterling price per English unit. 

Decimalise the sterling price to £. 

Multiply this by the equivalent of the metric unit 
in decimals of the English units. 

Finally, multiply the product by the rate of 
<3xchange. 

The answer is the foreign price per metric unit. 

This must be correct to 2 places. 

The integral part of the Kate of Exchange consists 
usually of two digits. 

/. the product " price x equivalent " must be correct 
to 5 places (§ vi). 

Example. Prioe per yd. is 1». 9id, — to find price per metre in 
Austrian florins at 117*60 (florins per £10). 
l«.9Jd.=£ -0886416. 
1 metre =1*0936331 yd. 

1-0936331 096832 

61*45880 6711 



87490 


968 


8749 


97 


547 


67 


44 


5 


2 


1137 



•096832 
Price per metre = 1*14 florins. 

2°. To find sterling price per English unit, given 
foreign ijrice per metric unit. 

Multiplv foreign price by the equivalent of the 
English unit in decimals of the metric unit. 



EQUIVALENT PRICES, 103 

Divide the product by the rate of exchange. 

The answer is the price in decimals of a £ per 
English unit. 

For farthing, eighths or 16ths of a penny 3, 4 or 5 
places are required in the answer. 

Hence decide by the methods of Prediction (§ vi) 
the no. of places required correct in the product 
"price X equivalent." 



Example, Price per litre is 1*47 francs — ^to find price per gallon 
at 25-20 (francs per £). 

1 gallon =4-54345S Htres. 

2 I 1 I 0+3=3-1 = 2 places. 

6-678 



4-643467 2,5/2,0 

741 



1638 

4543 126 

1817 



•2660 
5«. S^d. 



318 



1 



6.678 



EXAMPLES. 

Find price 

1. per metre, given price per yd. 8J<^, rate 25*18 francs. 

2. per yd., given price per metre 1 "07 marks, rate 20*40j marks. 

3. per kilog., given price per lb. d^^^., rate 18'35 kroners. 

4. per lb., given price per kilog. 2*13 francs, rate 25*19} francs. 

5. per litre, given price per gallon Is, 2}rf., rate 96*75 roubles. 

6. per Imp. qr., given price per hectol., 23*15 marks rate 
20*38 marks. 

7. The Calculation of Equivalent Prices with 
Sterling Rates. 

1°. To find foreign price per metric unit, given 
sterling price per English unit. 

Reduce sterling price to pence and decimals of a 
penny. 

Multiply this by the equivalent of the metric unit 
in decimals of the English unit. 

Divide the product by the rate of exchange. 
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The answer is the foreign price per metric unit. 
This must usually be correct to 2 or 3 places. 
The rate in pence has 2 digits in its integral part 
as a rule. 

Hence decide by the methods of prediction (§ vi) 
the no. of places necessary to be correct in the product 
"price X equivalent." 

Example. Price per lb. is Is, 1}<2. — find price per kilog. in 
Spanish pesetas at 49i^r (pence per piastre). 

1«. l|i«. = 13-76. 

1 kilog. = 2-20462 lbs. 

2 I 2 I l + 3=4-2 = 2places. 

49i\{ per piastre =9 '8125 per peseta. 

2-20462 
5731 

2 2046 

6614 

1543 

110 



9/8,1,2,6 



30-313 

876 

90 

2 



3-089 



Price per kilog. =3*09 pesetas. 



2". To find sterling price per English unit, given 
foreign price per metric unit. 

Multiply foreign price by the equivalent of the 
English unit in decimals of the metric unit. 

Further multiply this product by the rate in pence 
and decimals of a penny. 

The answer is the sterling price in pence per 
English unit. 

The rate in pence usually has 2 integral digits. 

The foreign price should be correct to 2 places. 

.*. the product "price x equivalent" must be correct 
to 5 places (§ vi). 
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Example, Prioe per metre is 243 reis^find price per yd. at 50| 
(pence per milreis). 

1 yd. = -9143834 metre. 

•9143834 60-376 

342 91222 

182877 " i0076 

36676 1007 

2743 101 



•222195 5 

5 

11193 
Price per yd. = lljd. 

BXAMFLF.8. 

Find price 

1. per lb., given price per kilog. as 2*31 pes., rate 40| pence 
per piastra 

2. per quintal, given price per cwt. as 15«. 5^., rate 53| pence 
per milreis. 

3. per yd., given price per metre 1*17 rouble, rate 24 J i)ence 
per rouble. 

4. per gallon, given price per litre 12 reis, rate 52 1^^^ pence 
per milreis. 

8. Equivalent Prices by means of the Tables. 

1°. To find cost in English money per English 
unit, given cost in foreign money per metric unit. 

Example 1. Price per litre is 1*47 fr. — to find prioe per gallon at 
rate of exchange 25*20 (francs per £). 

Befer to "gallons to litres." 

Then prioe per gallon in francs = 

4*543458 

1*817383 

'818042 

£*265034 



2.6/2,0 



6*6788 83 

16388 

12688 

88 

12 

2 



5«. 3|d. 
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Example 2. Prioe per kilogramme is 2*36^ marks — to find price 
per cwt. at rate of exohange 20*38 (marks per £). 

Befer to " owts. to kilogrammes." 

Then prioe per cwt. in marks = 

101-604764 

16-240713 

3-048143 

264012 



20*38 



120-147622 



18247 

1943 

109 

7 

i 



£6-8963 
17«. Hid 



2°. To find cost in foreign* money per metric unit, 
given cost in sterling per English unit. 

Example 1. Price per yard is U, 9id-— to find price per metre in 
Austrian florins at 117-60 (florins per £10). 

Befer to "metres to yards." 

Then price per metre in pence = 

21-8727 

1-0936 

-2734 

24^ I 23-23 97 | £-09683 

1639 

1997 

77 

6 

•09688 
6711 
968 

97 

67 
5_ 

1-137 fl. 

.-. Prioe per metre =1*14 florins. 

Example 2. Price per lb. is ISjii. — ^find price per kilogramme in 
Spanish pesetas at 49tV2. (pence per piastre). 

Befer to ** kilogrammes to ponnds. " , 
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Then price per kilog. in pence = 



5 i 49-0625 
9-8M5 



220462 

6-6139 

-1650 

28-8254 I 2-937 

9 2004 1 



369 1 
747 
Am. 2*94 pesetas. 



EXAMPLES. 

1. Find price per yard, given price per metre as 

(1) 1-24 francs at 25-19^ (French). 

(2) 1-17 marks at 20*41 (German). 

(3) 1-34 florins at 12-05 (Dutch). 

(4) 1-17 florins at 1 1 7*66 (Austrian). 

(5) 294 reis at m\d. (Lisbon). 

(6) 1-24 pesetas at 4^d. (Madrid). 

2. Find price per metre, given price per yard as 

Is. ^d.^ \s, ^d.^ 1«. l|ci?., W^d., 9^., 
when rates of exchange are respectively 
26-21i, 20-38J, 18-74 (Sweden), 49J (Lisbon), 117-82 (Austrian). 

3. Find price 

(1) per hectolitre, given price per quarter as 33«. Sd.j rate 
11*95 (Holland). 

(2) per gallon, given price per litre as 2*27 marks, rate 
20-39. 

(3) per bushel, given price per hectolitre as 27*25 francs, 
rate 25-18}. 

(4) per } kilogramme, given price per lb. as 11^., rate 
25*26 (Belgium). 

(5) per pfund, given price per cwt. as ns.Sd., rate 20*38}. 

(6) per lb., given price per kilogramme as 2*23 florins, rate 
118-42 (Austria). 

(7) per oz. Troy, given price per gramme as 3-82 marks, 
rate 20-42. 
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4. • Find price per lb., given price per \ kilogramme as below \ 

in the various countries at these exchanges : 

(1) 25*21^ (France), price 1*47 francs. ' 

(2) 20*40| (Germany), price 2*15 marks. 

(3) 12-15| (Holland), price 1*63 florins. 
(4^ 118-46 (Austria), price 2*31^ florins. 

(5) 50| (Lisbon), price 0*513 mark. 

(6) 42J (Spain), price 1*27 pesetas. 

(7) 26-28 (Italy), price 1*91^ liras. 

(8) 25-31 (Belgium), 2*13 francs. 

(9) 25-36 (Switzerland), 3-lOj francs. 
(10) 25-76 (Bulgaria), 1*52^ lei. 

Note, For the rates of exchange in general the quotation is per 
£1, but if necessary the country indicated must be consulted in the 
Chapters on Exchanges. 



9. Equivalent Prices with Foreign Rates by 
means of Fixed Numbers. 

The rules given here may be used in the case of all 
countries giving a rate to London and using the Metric 
System. 

A. 1. Price per lb. given price per kilo. 

Fixed number for kilos, to lbs. = 108-8622366. 
Multiply number by foreign price and divide by 
rate of exchange. Answer is in pence. 

2. Price per cwt, given price per kilo. 

Fixed number for kilos, to cwts. = 10160475. 
Multiply number by foreign price and divide by 
rate of exchange. Answer is in shillings. 



3. Price per gallon given price per litre. 

Fixed number for litres to galls. = 1090-429913. 
Multiply number by foreign price and divide by 
rate of exchange. Answer is in pence. 
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4. Price per quarter given price per hectoL 
Fixed number for hectols. to qrs. = 58*1562620. 
Multiply number by foreign price and divide by 
rate of exchange. Answer is in shillings. 

5. Price per yd, given price per metre. 
Fixed number for metres to yds. = 219*4520353. 
Multiply number by foreign price and divide by 
rate of exchange. Answer is in pence. 

The methods of approximation apply — especially 
the methods of prediction (§ vi). 

Multiples (1 — 9) may be constructed for each of the 
five fixed numbers. 

B. 1. Price per kilo, given price per lb. 

Fixed number for lbs. to kilos. = -00918592187. 

Multiply price in pence by rate of exchange and 
the product by the fixed number. Answer is in foreign 
units of rate. 

2. Price per kilo, given price per cwt. 

Fixed number for cwts. to kilos. = -0009842059. 

Multiply price in shillings by rate of exchange and 
the product by the fixed number. Answer is in foreign 
units of rate. 

3. Price per litre given pi^ per gallon. 

Fixed number for galls, to litres == 000917069486. 

Multiply price in pence by rate of exchange and 
the product by the fixed number. Answer is in foreign 
units of rate. 

4. Price per hectol. given price per Imp. qr. 

Fixed number for qrs. to hectols. = '0171950529. 

Multiply price in shillings by rate of exchange and 
the product by the fixed number. Answer is in foreign 
units of rate. 
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5. Frioe per metre given price per yd. 

Fixed number for yda to metres = '0045568044. 

Multiply price in pence by rate of exchange and 
the product by the fixed number. Answer is in foreign 
units of rate. 

The methods of prediction (§ vi) apply and multiples 
of the fixed numbers may be constructed. 

Example 1. Price per kilo. =1'72 francs. Bate= 25*21. 

108-8622866 2^-2,1 | 187-2 4 | 7-42 

2 71 10 7 

108 86 "^ 

76 20 7 

2 18 
IQfj^ Price per lb. = 7 id. 

Example 2. Price per Imp. qr. =87«. 9<2. Bate =20*40. 

20-40 -0171960529 
_?7}_ J01877 

754-80 12037 

15-30 1203 

77010 ^ 

13-242 

Price per hectol. = 13 -25 marks. 

The modifications for a pfund (J kilo.) are easily 
made. 



10. Equivalent Prices with Sterling Rates 
by means of Fixed Numbers. 

The rules here given may be used in the case of all 
countries receiving a rate from London and using the 
Metric System. 

A, 1. Price per lb. given price per kilo. 

Fixed number for kilos, to lbs. = '4535926525. 
Multiply price by rate in pence and the product by 
the fixed number. Answer is in pence. 
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2. Price per cwt, given price per kilo. 

Fixed number for kilos, to cwts. = 4*2335314. 
Multiply price by rate in pence and the product by 
the fixed number. Answer is in shillings. 

3. Price per gallon given price per litre. 

Fixed number for litres to gallons = 4*54345797. 
Multiply price by rate in pence and the product by 
the fixed number. Answer is in pence. 

4. Price per qr. given price per hectoL 

Fixed number for hectols. to qrs. = '2423177583. 
Multiply price by rate in pence and the product by 
the fixed number. Answer is in shillings. 

5. Price per yd. given price per metre. 

Fixed number for metres to yds. = -9143834807. 
Multiply price by rate in pence and the product by 
the fixed number. Answer is in pence. 

The methods of prediction (§ vi) apply and multiples 
of the fixed numbers may be constructed. 

R 1. Price per kUo, given price per lb. 

Fixed number for lbs. to kilos. = 2-204621249. 
Multiply number by price in pence and divide by 
rate of exchange. Answer is in foreign units of rate. 

2. Price per kilo, given price per cwt. 

Fixed number for cwta to kilos. = -2362094. 
Multiply number by price in shillings and divide by 
rate of exchange. Answer is in foreign units of rate. 

3. Price per litre given price per gallon. 

Fixed number for galls, to litres = -2200966768. 
Multiply number by price in pence and divide by 
rate of exchange. Answer is in foreign units of rate. 
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4. Price per hectol, given price per Imp. qr. 

Fixed number for qrs. to hectols. = 4*1268127. 
Multiply number by price in shillings and divide by 
rate of exchange. Answer is in foreign units of rate. 

5. Price per metre given price per yd. 

Fixed number for yds. to metres = 1 093633056. 
Multiply number by price in pence and divide by 
rate of exchange. Answer is in foreign units of rate. 

The methods of approximation apply — especially 
the methods of prediction (§ vi). 

The multiples of the fixed numbers may be con- 
structed. 

Example 1. Price per metre =1*61 pesetas at 43|<l. (Spain). 

1-61 pes. = -322 piastre. 1388625 

•322 X 43i = 966 834 19 

1288 12497 

iOi 1 39 

13-886i 65 

4 

Price per yd. = 12-706= 12 j<i. 

Example 2. Price per owt. = 17«. lOd. Bate=45J<I. (Lisbon). 

•2362092 X 171 = 2-362092 46-2,6 | 421239 74 | -0930 

1-6634644 ' 1393 

-196841 



4-2123974 
.'. Price per kilo. =93 reis. 



40 



In the case of Spain the rate is quoted in pence per 
piastre. 1 piastre = 5 pesetas. 

The modifications for this and the half-kilo, are 
easily made. 

The Portuguese milreis is divided into 1000 reis — 
thus one more place is necessary than with other foreign 
moneys. 

Note, The Fixed Numbers are simply the invariable part of the 
work ready done in each case. They are obtained from the eqni- 
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yalents of the various units in a manner which is similar in all the 
oases, one example will therefore suffice. 

6 B. 1 lbs. to ]dlos= -00918592187. 

1 kilo =2 -204621249 lbs., .-. if 1 lb. costs Id., 1 kilo will cost 
2-204621249 pence. The valne in £ is thus -00918592187 (2*204621249 
-^240) and the rule follows at once. Multiply £00918592187 by 
price in pence and then by rate of exchange to convert the product 
in £ to the foreign price. 

A most valuable exercise for the Student would be to determine 
some of the remaining Fixed Numbers with due regard to the rules 
to which they are attached. 



1. Find price per cwt. given price per kilo, and rate of 
exchange. 

;i) 1-23 m. at 20-40. (2) 3-17 fl. at 11*95^. 

[3) 1-72^ fl. at 118-20. (4) 3 '17^ pesetas at 49|. 

(5) 0-895 m..at 52,^^. (6) 1 nip. 12 annas at 17ife. 

2. Find price per kilo, given price per lb. 

;i) U 2|c?. at 25-17i. (2) 11 A«^. at 20-37*. 

[3) 2«. IJfc?. at 18-43. (4) 1«. 9|rf. at 42| (Spain). 



6) 2«. 3^. at 51 A (Portugal). 

13f 



6) 2«. 1^. at 13f (Brazil). 

3. Find price per litre given price per gallon. 

1) 5«. 7K at 26-18 (Italy). 

2) 10». 9c?. at 25-27 (Switzerland). 

3) 6«. ^d, at 47J (Spain). 

4) 4«. 6|d at 52| (Lisbon). 

4. Find price per quarter given price per hectol. 

1) 10-27 m. at 20-38. (2) 13-50 fl. (Dutch) at 12*15^. 

3) 13-25 pesetas at 49J. (4) 1-378 milr. at 51^%. 

5. Find price per metre given price per yd. 

1) 12«. gjd at 25-19. (2) 5«. lU, at 47| (Lisbon). 

3) 7 jrf. at 20-36^. (4) 1«. Ofc?. at 23j^j (Russia). 

6. Find price per yd. given price per metre. 

1) 10-35 m. at 20-41i. (2) 2-350 milr. at 50i. 

3) 0-81i fr. at 25-20|. (4) 1-13 fl. at 12-05 (Amst.). 



J. 8 



SECTION V, 

PROPORTION AND PEROENTAGES. 

Proportion. 

1. The Principle of Proportion, or in other words 
the Comparison of Itatios, underlies the vast majority 
of commercial calculations, but very rarely indeed does 
the statement of the question appear in a direct form 
such as a rule of three sum in ordmary text-books. In 
fact the usual proportion is " if 1 thing costs so much 
what will a given quantity cost ?" and not "if 27 things 
cost so much what will the quantity cost ?" 

None the less however is the principle of proportion 
involved, and the essential nature of such calculations 
cannot be too carefully remembered however much dis- 
guised the forms in which it occurs. 

It should also be noticed that the principle of 
Gancelldtion is of the utmost importance lu reducing 
labour. 

Proportional parts, percentages, and some calcula- 
tions in interest, together with questions of mixtures 
etc., involve the principle most plainlv, but the shortest 
methods of solution even of these aispenses with the 
rule of three or the reduction to unity forms — ^both 
these forms being too cumbrous for actual work where 
time is valuable. 

We give an example of proportion to show the value 
of cancellation in reducing labour and also to show the 
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clearest method of stating ail problems of proportion, 
but it must be clearly understood that no such example 
ever occurs in real business. 

The form of solution entirely does away with such 
artificial distinctions as rule of three direct, rule of 
three inverse, simple or double rule of three. 

Example, If 10 mowers in 18 days of 12 hours 
can cut 15 fields 125 ft. long by 72 ft. broad, in how 
many days of 10 hours can 36 mowers cut 20 fields 
75 ft. long by 108 ft. broad, supposing the second set of 
mowers work \ harder than the first set ? 



Days. 

Mowers. % Mf 

Hours. Kh 

Fields. ^KT 

Length. 190- 

Breadth. |3 3% 

Batio. B 



18* Beqnired term, 

la- % Less time with 86 than with 10. 

10* % Fewer days of 12 hours than of 10. 

a» ^ More time to out 20 fields than 15. 

U& a Less time to cut a length of 75 than of 125. 

109 More time to cut a length of 108 than of 72. 
4 

Ans.sii days. 



This is the form for examination purposes. 

For rapid working a horizontal line may be used. 

18x10x10x20x75x108x4 
36x12x16x125x72x5 -^<**y^- 



Proportional Parts. 

2. Many questions of division of profits, proportion 
of losses, shares in property or in dividends arising from 
joint ownership are best done by the Theory of Pro- 
portioned Parts. 

There are two fundamental cases : — 

V. To divide a number or quantity into parts 
proportional to certain integral numbers. 

Add the integers and place each upon this sum to 
form fractions. 

Multiply the given number or quantity by each of 
these fractions in succession. 

The answers will be the parts required. 

8—2 
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2°. To divide a number or quantity into parts 
proportional to certain fractions (vulgar or decimal). 

(a) Add the fractions. 

Place each fraction upon this sum-fraction and 
simplify. 

Multiply the given number or quantity by each of 
these simplified fractions. 

(6) Reduce the fractions to L.C.M. 

Add numerators — place each numerator upon this 
sum to form fractions. 

Multiply the given quantity by each fraction in 
succession as in 1. 

Example 1. Divide £10000 among A, B, C in ratio of 4, 6, S. 
4+6+8=18. |of£10000=^?^=£2222'2222=£2222.4«.6id. 

i of £10000= — = £3383*3338= £8383. 6«. 8<2. 

i of £10000 = t^^ ^ £4444-4444 = £4444. Ss. lO^d. 

Example 2. Divide £963. 175. 4^(2. in proportion of |, f , {. 
tWtiIM.W. AV X £968*8677083 etc. 

The chief cases of proportional parts which arise are 

(1) Mixtures of all kinds, including alloys. 

(2) Percentages not involving time, such as com- 
missions on sales, broker's charges, reductions for cash 
payment, profit and loss, bankruptcy. 

(3) Percentages involving time, such as interest, 
discount on bills. 

(4) Partnership with and without time. 

Mixtures. 

3. Diluting Spirits, Wines, etc. without raising 
the price. 

A. To find how many gallons of plain water, sweet 
water, or inferior spirit at given price must be added 
to 1 gallon of another spirit at ^ven price to realise a 
qiven profit when mixture is sola at original price. 
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Divide profit by difference of prices — answer is no. 
of gallons to be added. 

To find profit per gallon of the mixture. 

Divide profit by whole no. of gallons mixed. 

In the case of plain water of course the price is 
nothing. 

Example, How much sweet water at 9<2. per gall, must be added 
to a gallon of whisky at 12«. 6d. to produce a profit of 3«. ? 

Anmer. 3-5-12J-i=3-f llJ = 12-4-47=if gaUon. 

(a) Conversely. To find the profit arising from 
adding a certain number of gallons of plain water, 
sweet water, or inferior spirit at given price to 1 gallon 
of another spirit at given price when mixture is sold at 
this original price. 

Multiply the number of gallons added by difference 
of prices. 

Example 1. Profit from adding 10 gallons of plain water to 1 
gallon of whisky at IDs. 6d. Anmer. 10 x 10«. 6(2. = £5. 5s. Od. 

Example 2. Profit from adding poor brandy (8 gallons) at Is. M. 
to 1 gallon at IBs. M. Answer. 8 x ( 15«. 6<2. - la. 6<2.) = £5. 12s. Qd. 

B. To find how many gallons of plain water, sweet 
water, or inferior spirit at given price must be added to 
1 gallon of another spirit at given price to realise a 
given profit per gallon of the mixture when mixture is 
sold at original price. 

Divide given profit per gallon by difference of prices 
less profit. 

To fimd total profit. 

Multiply profit per gallon of mixture by whole no. 
of gallons mixed. 

Example. How much sweet water at lOd. per gallon mast be 
added to a gallon of spirit at 12s. 6<2. that profit per gallon may be 
2s. 64.? 

Answer. 2s. td.-r-Ui - f =2i-^ll|.-f x A= A &M 
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(ft) GonverselAf, To find the profit per gallon of 
the mixture arising fi'om adding a certain no. of gallons 
of plain water, sweet water, or inferior spirit at given 
price to 1 gallon of another spirit at given price when 
mixture is sold at this original price. 

Multiply difiference of prices by the no. of gallons 
added -j- total number of gallons in mixture. 

Example. Profit per gallon of mixture from adding 8 gallons of 
plain water to 1 gallon of spirit at 13fl. 6(2. 13<. 6<I. x f = V^ x f = 12». 

The principle underlying these two methods is "that 
any number of measures of diluting liquid added to one 
measure of original liquid gives a profit of so many 
measures of original liquid less the cost of the diluting 
measures, if the mixture be sold at the price of the 
original liquid." 

Thus if 8 gallons of water be added to 1 gallon of 
wine, the profit is 8 gallons of wine, when mixture is 
sold at the price of the wine. 

And similarly, if 6 pints of sweet water be added to 
1 pint of brandy, the profit will be 6 pints of brandy 
less the cost of the sugar, when the mixture is sold at 
the price of the brandy. 

The methods adopted here may be employed in 
blending teas or mixing chicory with coffee, but usually 
the metnods following are better adapted, except in the 
cases where, one of the ingredients is of little cost, as in 
the cases of plain or sweet water above. 

It is also to be remarked that the methods following 
apply equally to liquids and dry mixtures, whether 
weighed or measured. 

4. BUztures of all kinds. 

A. To find price of a mixture — ^given measures 
(weights) and prices of ingredients. 
. Multiply each measure (weight) by its price. 
Add and divide by sum of the measures (weights). 
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Example, 16 IbB. of coffee at SJd., 6 at 1«. 3d., 8 at U, 3<2. are 
mixed. 

B. To find proportions of ingredients of given 
prices so that mixture may bear given price. 

(1) For two ingredients. 

-. ,. one price -^ mixed price . . ^. , 

Katio = — ; — T — ; n — — - — • (A particular 

mixed price *- other pnce ^ 

case of linkages.) 

(2) For more than two ingredients. 

Use the method of linkages explained below. 
This method is based upon the principles of inde- 
terminate equationa 

In general the answers are more than one. 

The Method of Linkages. 

Write prices in a column in descending or ascending 
order of magnitude. 

Leave a space for the insertion of the given mixture 
price but place this for distinctness a little to the left 
of the column. 

Link each number above the space with each number 
below — these links determine the number of the various 
solutions possible — the number being the ways in which 
we can choose the links so as to use all the prices at 
one time. 

For any set of links chosen as a solution — find 
difierence of each price and mixed price and place this 
diflference opposite the price to which each price is 
linked. 

The column thus formed gives the proportions. 

In the cases where more than one link runs from 
any price it will have two or more differences opposite 
it — the sum of these gives the proportion-figure — this 
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happens when there is an odd number of ingredients or 
when the number of prices above the space is not the 
same as the number below. 

Example 1. Spirits at 12«. per gallon are to be mixed with sweet 
water at 9(2. per gallon bo as to reduce the price to 10«. — find the 
proportions. 

12«.\9J 
10«. I Proportion 37 : 8. 

i»./2 

Example 2. Teas at 5if., 4«. 2(f., 8«. 6d., 2«. 4d. are to be mixed so 
as to bear a price of 38. ^d, 

60v 17 3 .'. 17at5«. =85«. 3 at 5«. =158. 

/50A 3 17 3at48.2<2.=128.6(2. 17 at 48. 2d. = 708. l(k{. 

45 I \\ or or 

M27 5 15 3 at 38. 6(2. = 178. 6d. 15 at 38. 6(2. =528. 6(2. 

^28^ 15 6 15 at 28. 4 (2. =358. 5 at 28. 4(2. = ll8. 8(2. 

40atl608. 40 at 1508. 

1 at 38. 9(2. 1 at 38. 9(2. 

Example 3. Whiskies at 258., 228., 208., 188., 108. per gallon are 
mixed to sell at 158. 

'. 5 at 258. = 1258. 

5 at 228. = 1108. 

5 at 208. = 1008. 

5 at 188.= 908. 

15 

10^ 10 + 7 + 5 + 3 25 at 108 . =2508 . 

45 at 6758. 
1 at 158. 

Example 4. Coffees at 28., l8. 10(2., l8. 8(2., l8. 4(2., l8. are mixed 
to sell at l8. 6d. 

6 2 2 2 6 Take(4)e.g. 

2 6 2 6 2 2 at 28. =48. 

6 6 6 2 2 2 at 18.10(2. =38. 8(2. 
18 

16^ 2 4 6 6+4 6 + 2 4 + 2 6atl8.8(2. =108. 

^12 6+4 6+2 4+2 2 4 6 10atl8.4(2. =138.4(2. 

(1) (2) (3) (4) (5) (6) 2atl8. =28. 

22 at 338. 
1 at l8. 6(2. 

C. When some of the ingredients of given prices 
are limited in quantity — to find quantities of the re- 





LIMITED INGREDIENTS. 121 

moining ingredients of given prices to join with the 
fixed quantities so that whole mixture may have given 
price. 

(1) If one ingredient is limited. 
T7se linkages and then proportion. 

(2) If more than one ingredient is limited. 
Convert the given limited ingredients into a mixture 

of given weight and price by the method of A. 

Then for this and the remaining quantities use 
linkages and finally proportion. 



Example 1. 8 lbs. tea at is, 2d, , others at 3«. 6d., 28, 4d., to mix 
at 3«. 

50>. 8 8 lbs. at 4«. 2d. = 33«. 4d. 
42x| 8 81b6.at3«.6d.=:28s. 
36 U 

28/ 20 20lhB, a,t28.4d,=4&8.6d, 

361b8. atl08«. 
1 lb. at 38. 



Example 2, 4 lbs. oofFee at 1«. 10^., 6 lbs. at 1«. 4d., — others at 
l8.Qd., Is. Sd., to mix at Is. 5d. 

4xl«.10d. + 6xl«.4d. 16«.4d. , ^ ^^ ,^,j 
jQ = -jQ- = 1«. 6-4d. = ISjd. 

i20 2 2 10 10atl«.8<2. =169.8<2. 
18| 2 « . li or 4 . 6 i.e. 4 at Is. 10d, = 78.4d. 
6atl«.4d. =88. 
15 4| 4| 22 22 at Is. 3d. =27*. 6d . 

42 at 59«. 6d 
1 at U. 6d. 

D. Given prices of ingredients to find quantities 
to form a given weight of mixture at given price. 
Use linkages ana then proportion. 

Example. Currants at 1«., lOd., 6d,, 4d, — 240 lbs. at 8d. required. 

2 A of 240=80 at Is. =:960d. 
4 x'a of 240 = 40 at lOd. = 400(2. 

4 j^ of 240=40 at 6(2. =240d. 
2 ^ of 240= 80 at 4d. =320d. 
240 lbs. at 1920^2. 
1 lb. at Sd. 
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The proportions and price of any mixture being 
thus determined the retailer has only to increase the 
price per measure or weight by the profit he thinks fair 
to get the selling price of the mixture — the profit being 
a percentage or otherwise as the retailer thinks right. 



Alcohol Strengths. 

5. Proof Spirit is that which weighs |f of an 
equal measure of water — both being at 51° F. 

By volume or measure it contains 57*06 p.c. of pure 
alcohol — at 60"* F. its specific gravity is 920. 

The terms proof, over proof (o.p.), under proof (u.p.) 
are used to indicate alcoholic values. 

Proof = 1. The o.p. strengths are added to, the u.p. 
strengths are taken from this as decimals. 25 o.p. =1*25. 
20 u.p. = *80. 

In mixtures the rules are derived from simultaneous 
equations or indeterminate equations as in the case of 
ordinary ingredients. 

Use the method of linkages and (if necessary) then 
proportion. 

Example 1. To mix two spirits, one 20 o.p., the other 10 Q.p., so 
as to result in a mixture 6 o.p. 

1'20\ *15. .'. Proportions are 1 to 1. 
1*05 ] Proof. 1 gaUon at 20 o.p. = 1*20 proof galls. 

0-90/ -15. 1 gallon at 10 u,p. = -90 proof gaUs. 

=240 proof gaUs. 

=2 galls. 5 o.p. 



Example 2. How many gallons at 6 u.p. are required to reduce 
24 gallons 60 o.p. to 5 o.p. ? 

1*60^-11. Proportions 1 to 6. .*. necessary quantity is 

6 X 24=120 gaUt 

Proof. 24 gallons at 60 o.p. = 33*40 galls, proof. 



x'ou\ -XX. xrrupuri»iuiiB x lu o. .'. necessary quanuty is 
1-05 ) 5 X 24=120 gaUons. 

•94/ -55. Proof. 24 gallons at 60 o.p. = 38-40 galls, proof. 

120 gallons at 6 u.p. = 112-80 galls, proof. 



= 151-20 gaUs. proof. 
= 144 galls. 5 o.p. 
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Example 8. With spirit 25 o.p. how mtioh water must be mixed 
to m^e a mixture 10 u.p.? 

l-25\*90. Proportions 18 to 7. 

Proof. 18 galls. 25 o.p. =22*5 galls, proof. 
7 galls, water = galls, proof. 

=22*5 galls, proof. 
= 25gidls. 10a.p. 



l-25\-90. 
•90 ) 

•00/-35. 



Example 4. What is strength of a mixture of 9 galls. 25 o.p. and 
7 galls. 16 n.p. spirit? 

9xl-25 + 7x-84 11-25 + 5-88 1713 , ^„ , 

16 = 16 = "16=^*^^- ^"'- ^ ^'•P- 

Alloys. 

6. In Goldsmiths' and Silversmiths' work, according 
to law, the oz. Troy and decimals of the oz. are only 
to be employed, and fineness is to be reckoned in 
milli^mes (thousandths). 

The old way of estimating the fineness of gold was 
by carats — 18 carats out of 24 being the standard. 

The old way of estimating the fineness of silver 
was by ozs. and dwts. 

These methods are still employed, the weights being 
expressed in ozs. and grains. 

Millifemes are increasingly used, as their simplicity 
and convenience are appreciated. 

The rules for Alloys are particular cases of mixtures. 
They may be formally stated thus : — 

1°, To find the proportions of two metals of diflfering 
fineness to produce when mixed an intermediate fine- 
ness. 

Divide difference of higher and required fineness by 
difference of required and Tower fineness. 

For more than two metals use linkages. 

2°. To make a compound of given weight and 
fineness. 

Find proportions of the metals by 1° or linkages. 
Then use proportion to find the weights required. 
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If the total weight required is given we can find 
the weight of each metal necessary. 

If the weight of one metal is given we can find the 
weights of the others and thus the total weight. 

Example. Mix golds 900 and 925 fine so as to make 625 ozs. 
916 fine. 

Batio=^i4^^=-V. /. \% of 625=400ozs., A oi 625 = 226 ozs. 



EXAMPLES. 

1. How much plain water must be added to 1 gallon of 
spirit or wine 

(1) at 12«. to make a profit of 3«. 6c^. or a profit per gallon 
of Zd. ? 

(2) at \\s,M. to make a profit of 2«.3<:^. or a profit per 
gallon of 1«. bd, ? 

(3) at 10«. to make a profit of 5«. or a profit per gallon 
of ZsA 

(4) at 15«. Qd, to make a profit of 7«. 3«?. or a profit per 
gallon of 9d? 

(6) at 11«. Qd, to make a profit of 4«. 2c?. or a profit per 
gallon of M, % 

2. How mucli sweet water at M. per gallon must be added 
to 1 gallon of spirit 

(1) at 13f. 9cf. to make a profit of 2s, or a profit per gallon 
of 5d? 

(2) at 10«. 3«?. to make a profit of 3«. "Id, or a profit per 
gallon of Is, Id, ? 

(3) at 12«. 6(f. to make a profit of 5«. 6d^. or a profit per 
gallon of %s, Zd. ? 

3. Find profit from mixing (1) 9 gallons of water, (2) 13 
gallons of interior spirit at \s, 2d,f (3) 12 gallons of sweet water 
at Sd.y with 1 gallon of wines at 15^. 4d., l£. *7d,y I2s. 9d.y I7s. 8d, 
lls.6d. 

4. Find price of following mixtures 

(1) coffees 17 lbs. at l(^d., 13 at Is. S^d, 

(2) teas 12 lbs. at 2s.4d,, 6 at Zs. *7d., 11 at 4«. Id., 16 at 3s. 

(3) spirits 10 galls, at Us. 9d., 12 at 10«. 3rf., 18 at 9«. 6c?. 
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5. Find proportions of these mixtures to sell at the given 
prices 

(1) spirits at 10«.6c^., \Z8,bd.^ ]2«.d(i., 14«.2dl, 15«., to 
sell at 13«. 

(2) teas at Z8.Qd,^ 2tf.2<£., U8d, 5«., 4s. 2d, to sell at 
2tf. 6c?. 

(3) coffees at l(k£., ll|<:i?., 1«. Idl, 1«. 4c?., U. 8c?., 29., to sell 
at \8, 6d. 

(4) currants at 3M., 5c?., 7^., 1«. 2c?., 1#. 3|c?., to sell at Is. 

(5) teas at 2s, lOa.y 3«. Ic?., 2«., to sell at 2^. 9cL 

6. (1) 10 Ihs. of coffee at Is. 6c?. are mixed with coffees at Is., 
Is. ld.y is. 3c?. to sell at \s. 5c?., find quantities. 

(2) 6 lbs. of tea at Zs. and 5 at 2s. 9c?. with other teas at 
2«. 6c?., 3«. 5c?., 4«. to sell at Zs. 2c?l, find quantities. 

(3) 348 lbs. of currants at 10c?. are to be mixed from 
currants at 4|c?., 7c?., ll-k?., \s. 2c?., find quantities. 

(4) 100 gallons of beer at 2s. are to be mixed from beers 
at Is. 5c?., 2s. 3c?., \s. *7d.y 2s. Ic?., find quantities. 

(5) 4 lbs. of coffee at 2s.y and 10 at Is. lie?, are mixed with 
coffees at 10c?., Is. ic?., Is. 5c?. to sell at Is. 6c?., find quantities. 

7. Find strength of these spirit mixtures 

(1) 7 galls. 10 o.p. with 8 galls. 16 u.p. 

(2) 13 galls. 5 o.p., 10 galls. 3 ap., 16 galls. 5 u.p. 

8. How many gallons (1) of 8 o.p., (2) of 6 u.p., (3) of 15 o.p., 
(4) of 16 u.p., must be mixed with (1) 10 galls. 5 u.p. to bring 
mixture to proof, (2) 12 galls. 5 o.p. to bring mixture to 1 o.p., 
(3) 8 galls. 10 u.p. to bring mixture to 5 lup., (4) 16 galls. 8 o.p. 
to bring mixture to 5 o.p. ? 

9. Mix the following metals to produce alloys of the given 
fineness 

(1) golds 10 and 15 carats fine to give 20 ozs. 12 carats fine. 

(2) silvers 312 and 401 grains fine to produce 150 ozs. 
350 grains fine. 

(3) gold 886 fine and silver 520 fine to produce alloy 
840 fine. 

(4) bronzes 845 and 895 fine to give 100 ozs. 870 fina 

(5) copper 512, tin 603, zinc 651 fine to give coins 600 fine. 

10. (1) We have 15 ozs. of gold 17 carats fine, and a large 
quantity of gold at 9 carats fine and gold 12 carats fine. Find 
total weight of gold made fr^m these 15 carats fine. 

(2) Convert 18 carats, and 11 ozs. 2 dwts. fineness into 
milli^mes. 

(3) Express the parts of our bronze coins JJ. copper, 5 p.c. 
tin, 1 p.c. zinc in milli^mes. 
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Percentages. 

7. Percentages are in reality cases of proportion 
or proportional parts. 

One hundred is taken as the basis of calculation. 

So much per cent, implies so much out of every 100. 

This is technically expressed by the word "Per- 
centage" or the phrase "Rate per cent." (7o P-c) 

The use of percentages covers the whole range of 
commercial and scientific operations. 

They may be calculated with or without regard to 
time. 

(1) Percentages with regard to time» 

Interest. 

Bill discounting. 

Partnership (compound), 

(2) Percentages without regard to time. 

Commissions on sales. 

Broker's charges. 

Discounts for cash. 

Profit and loss. 

Bankruptcy. 

Population questions. 

Death rate. 

Dividends. 

Partnership (simple). 

Insurance (fire, life, marine). 

Taxes. 

Duties. 

To the second class is the term more usually applied. 

The brokerage on foreign bills is usually 1 per 
mille — to reckon by a thousand involves exactly the 
same principle as a percentage. 
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Methods of Calculating Percentages. 

(1) Decimalise the amount, moving the point two 

places to the left. 
Decimalise the fractional part of the rate. 
Multiply by the method of approximation. 

(2) Decimalise the amount, moving the point two 

places to the left. 
Aliquotise the fractional part of the rate. 
Use the rate in this form to obtain the 

percentage. 

(3) Decimalise the amount without moving the 

point. 
Aliquotise the whole rate to 100 as base. 
Use the rate in this form to obtain the 

percentage. 



Example 1. 


3tV P*c. on £812. 8s.5id. 
3t>^-3— 28 (AUquots). 


8-12421 
8 

9-8726 

1-5621 

•1953 




£11-130 (2<.7id.). 


Example 2. 


l\% p.c. on £534. 16«. 7}^. 
li| = 1-^24 (aUquots). 


5-34782 
1-33695 

•66847 

•16712 

£7-520 (10s.5d.). 


Example 3. 


4f p.c. on £57. 18«. ^4' 


-57926 

64 

23170 
3475 

£2-6645 (13fl. 3^) 


Example 4. 


36 p.o. on £105. 14«. ll^d. 
^=0—5225 (aUquots). 


105-746875 
21-149375 
10-574687 

5-287344 

1-057469 

£38-168 (8«. 4i<i.). 
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EXAMPLES. 

1. 3A» 2M» 4 J, 3}, \^ p.c. on £571. 6«. gjd 

2. 4^, ii, If, 3A> "7^ p.c. on £861. 9*. llrf. 

3. lli 2JJ, 3f }, 6}, 8t p.c. on £1000. Qs, Od, 

4. 3^, 4}, 1|, 3f , 5| p.c. on £712. 13«. 5|d 

6. 3|i^, 5^^, Bil, 5^^, 9^ p.c. on £963. 7«. 8|<i 

6. Cash discounts on £5000, £712. 18«. 10c?., £856. 15«. ^d. 
at 3^, li, 2{ p.c. 

7. Dividends on £20000, £7000, £900 stock at 3^^ p.c. 

8. Dividends on 30 £50 shares, 25 £10 shares at 2^ p.c. 

9. Brokerages on £765. 18«. bid, at ^ p.c., 3| p.c. 

10. Coinmissions of 2^, 3, 3J, 5 p.c. on sales to amount of 
£895. 168. 8d, 

Partnership. 

8. Partnership is the association of two or more 
persons for business purposes under an agreement to 
share the profits and losses according to the capital 
subscribed by each and the time it is employed. 

Such a partnership is often termed a, firm. 

The capital of the firm is the joint stock (money or 
property) belonging to the firm ana used in the business. 

The assets of the firm are the moneys or property 
owing to it, the capital invested in it together with the 
property and stock belonging to it (valued in accordance 
with stated rules). 

The liabilities of the firm are its debts. 

The Tiet capital is the excess of assets over liabilities. 

To find each partner's share of the profit or loss. 

1°. When the times are equal (simple partnership 
or fellowship). 

(1) Multiply the whole profit or loss by the ratio 
of each man's capital to the whole. 

(2) Find rate p.c. gained or lost and multiply each 
man's capital by this rate. 
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The proportion of a bankrupt's assets received by 
each creditor is determined by these rules. 

Dividends on stocks and shares are calculated by 
the second rule. 

2°. When the times are unequal (compound part- 
nership). 

Multiply each man's capital by the time it is em- 
ployed. 

Add the products. 

Multiply the whole profit or loss by the ratio of each 
product to the sum of the products. 

Example 1. A and B invest £7000 and £10000 re8])ectively in a 
business. The year's profit averages £950. What proportion should 
go to each ? 

£7000+10000=£17000. ^^Q^=^^ of 950=£«ff<^=£391. 3«. 6J^. 

\nU= If o^ 960 = £Af p = £658. 17«. 6|d. 

Example 2. A starts a business with £1000. B joins him in 
3 months with £800. C enters the firm 2 months after B with £500. 
What share should each have of a yearly profit of £360 ? 

£1000 X 12 = 12000 A'% share Hf of £360. 

800 X 9= 7200 B's share ^ of £360. 

600 X 7= 3600 C's share ^j of £360. 

22700 

Example 3. A invests £3500 on May 6. B £2000 on June 14. 
C £5000 on Nov. 8. The declared profit is £1856 for the year. What 
wiU each get? 

£3500 X 339 + £2000 X 200 + £5000 X 63 = 

1050000 

106000 

81500 

£1186500 + £400000 + £265000 = £1851500. 
•*. A gets HIH of £1856, B ^^\ of £1856, C yWA of £1856. 

EXAMPLES. 

1. A and B invest in business £6000^ £8000 ; find yearly 
incomes of each from net profits of £865. 13«. 6d,y £912. 17«. 4d.y 
£1015. Ss. 6}rf. 

2. A starts a business with £8000 ; B joins him in 5 months 
with £7000; (7 comes in with £5000 2 months after B; divide a 
profit on year of £1156. 

J. 9 
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3. A begins on Feb. 1 with £4500 ; B joins him on May 5 
with £7000; divide the year's profit of £966. 17«. 8rf. 

4. A bankrupt fails with assets £312. 16«. \0d, ; he owes 
three creditors £256. 7«. Sef., £300. 5«. 6^^., £410. 8«. 9cl. ; what 
will each get and what can he pay in the £ ? 

5. Find dividends at 4f , 5^^, 6|, 7j^, 3| on investments of 
£8000, £7500, £3120, £6515. 10«. 6fl^., £8450. 

6. A, Bf C enter into partnership with capital of £5000, 
£6000, £7000, find division of profits of £1952, £1864. 7s. 6fl?., 
£2000. 

7. B invests in ^'s business £2000 on May 1 ; C also invests 
on June 4 £1500 ; and D lends A on Sept. 5 £2500 ; the declared 
rate of profit is 4^ p.c. per annum, find JTs, Cs, />'s returns. 

8. A firm borrows £6000 at 4 p.c. on May 16 ; the capital of 
the partners is respectively £30000, £50000, £70000; the profit 
found is £25000; find share of each after repaying loan with 
interest. 

9. A firm overdraws its account on May 7 by £2000 and on 
June 8 by £3000 more; its- final profit is found to be £8000; 
what net dividend can be declared on a capital of £50000 after 
repaying the bank (6 p.c. int.), and what will be the share of the 
partners of the pront if their capitals are in the ratio of 12 : 13 : 25 ? 

10. Three new partners are introduced into a firm on April 4, 
May 7, June 10; they each put into the business £5000 ; the net 
profit is declared at 12^ p.c. per annum; find the interest each 
receives. 

Purchase of Freehold Property. 

9. The four things of importance in purchasing 
Freeholds are ffie rent, the no, of years' purchase, the 
purchase money, and the rate p.c. of the rental on the 
money paid. The relations between them are these : — 

The purchase money = the rent x no. of years' 

purchase. 

^, , 100 X rent 100 

The rate p.c. = r = « j i . 

^ purchase money no. of years purchase 

,«,«,, purchase money 100 

The no. of years purchase = ^ = -— . 

^ ^ rent rate p.c. 
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The chief questions are : — 

1°. To find the rate p.c. — given the rent and the 
purchase money, or the no. of years' purchase alone. 

rpi.^^. 100 X rent 100 

1 ne rate p.c. = r — ■■ = s i i . 

^ purchase money no. of years purchase 

2°. To find the rent so that the purchase money 
may yield a given rate. 

^-^ ^ rate x purchaae money 
Therent = ^ . 

3°. To find the no. of years' purchase so as to idealise 
a given rate. 

The no. of years' purchase = — — . 

Example 1. .What rate ia given by a rental of £64 on £1250 
parehase money? 

Example 2. What mast be rent go as to realise lOp.c. on £856 ? 
Eent=?5^^=£85-6=£85. 12<.0d. 

Example 3. What mast be no. of years' purchase to realise 
7 p.c.? 

Time =^^=l^ years. 

Example 4. What mast be rate on 8 years' parohase? 
Bate=J^fii=124p.c. 

V 

EXAMPLES. 

Find 

1. Rate given by rental of £32 on £660. 

2. Rate given by 13 years' purchase. 

3. Rate given by rental of £45 on £1860. 

4. Rate given by 12 years' purchase. 

5. Rent to realise 5 p.c. on £912 purchase. 

6. Rent to realise 7^ p.c. on £840 purchase. 

9—2 
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7. Bent to realise 5J p.c. on £648 purchase. 

8. Bent to realise 8}f p.c. on £725 purchase. 

9. No. of years' purchase to realise 8j*f p.c. 
10. No. of years* purchase to realise 7Jg p.c. 

Taxes. 

10. An assessment is a specific sum charged on 
shares or property for specific purposes. 

A tax is an assessment on income or property to 
defray public expenses. 

Real estate is fixed property such as houses and 
lands. 

Personal estate is moveable property such as 
money, cattle, ships, furniture, 

1"". To decide on a rate or tax from the amount of 
rateable property and the money required. 

Divide the money required by the rateable value — 
this will give the rate per £. 

Example, A corporation needs £28654 for public purposes — the 
rateable property is £262750. 

.-. rate required =^sViV >< 20=t{|f{=2s. 3*207c?. in the £. 

26275 I 57308 | 2«. 

67680 
13616 

81096 I 8*207d. 

62710 

"^19600 

2"". To find the amount of a tax on a given 
property. 

Multiply the valuation by the rate — ^using decimals 
or fi'actions of a £. 

Example. Tax is SsAd, in £ — find tax on property valued at 
£785. 0«. Od, 

Q A^ _t « _785 
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BXAWr?T,E8. 

1. Decide the rate necessary for £2564 on a rateable value 
of £10000. 

2. Decide the rate necessary for £10000 on a rateable value 
of £85660. 

3. Find assessment at 6|</. in the £ on an income of £350 
with deduction of £120. 

4. Find inhabited house duty on rentals of £25, £30, £60, 
£80 at Zd.^ 4d.y 6d,j 8d, in the £ respectively. 

5. Find amount of rates at 4«. 6d. in the £ on the following 
values:— £361. 18«. 4rf., £96. 10». 6rf., £712. 18«. 6^., £907. 11«. 
9rf., £1000. 

Duties. 

11. Duties are taxes on the sale of goods. 

The Customs are duties on imports or exports. 

The Excise consists of duties on spirituous liquors 
and tobacco, and of licenses for their sale. 

An ad valorem duty is a certain percentage of the 
value. 

A specific duty is the duty on a fixed quantity 
(pound, gallon, etc.). 

The custom-house and excise officers collect the 
duties. 

A tariff is a schedule of duty-rates fixed by law. 

The gross weight or value is the entire weight of 
goods without allowance. 

The net weight or value is the weight as actually 
charged after d^uction of all allowances. 

Questions on duties are mere cases of proportion or 
percentages. 

EXAMPLES. 

1. Find duty on £855 worth of goods at ^ p.c. 

2. Find duty on £10000 worth of goods at ^ p.c. 

3. Find duty on 3 tons of currants at ^d, per lb. 

4. Find duty on 7564 tons of iron at ^d, per lb. 

5. Find duty on 8570 gallons of spirit at 2$. 6d, per gallon. 

6. Find duty on 27589 gallons of whisky at Is. lOd. per gallon. 
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Insurance. 

12. Insurance is a contract of indemnity against 
loss or damages. 

Fire insurance is a contract of indemnity against 
loss by fire. 

Marine insurance is a contract of indemnity against 
loss of cargo or vessels. 

Life insurance is a contract to pay a certain sum in 
case of the death of the insured to his next-of-kin. 

The insurer or underwriter is the party who takes 
the risk. 

The contract is termed a policy. 

The premium is the sum paid for insurance. 

1°. To find the yearly premium for a desired in- 
surance. 

Multiply the amount by the rate. 

2°. To find the sum necessary to be insured to cover 
both property and premium. 

Divide the property-value by 1 minus the rate. 

Example 1. To find yearly premium to ensure goods for £350 at 
2s, M, per £100. 

7*00 \ 
3-50x2J«.= \^ I = 7-876 = ?«. Id^d, 

Example 2, To ensure goods so as to cover premium and value 
£1260 at i p.G. 

10AA vx Q 

Amount = 1260-f- 1 - 4 = ^ = 180 x 8 = £1440. 
.-. yearly premium on 1440 at i p.c. = £l-80=£l. 168. Od, 



EXAMPLES. 

Find 

1. Premium on £400 at J p.c. 

2. Premium on £650 at ^^ p.c. 

3. Premium on £860 at 4^ per mille. 

4. Premium on £712. 17^. Sd, at 2s. 4d, per £100. 
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5. Premium on £840 at ^q p.c. 

6. Amount to cover premium and £1200 at ^^^ p.c, also 
premium. 

7. Amount to cover premium and £1850 at 2«. 9f/. per £100, 
also premium. 

8. Amount to cover premiiun and £7000 at 3«. Ad. jKir £100, 
also premium. 

9. Amount to cover premium and £6450 at \^ p.c., also 
premium. 

10. Amount to cover premium and £20000 at 5 p.c, also 
premium. 

Profit and Lom and the Pricing of Goods. 

13. Questions in Profit and Loss are solved by the 
principles of proportion. 

Their solution involves the constant use of per- 
centages. 

The chief point to be observed in all questions of 
the kind is to reckon on the cost price unless the selling 
price is specially involved. 

The Pricing of Goods is a very important branch 
of the subject. 

1°. To find gain or loss p.c, given cost price and 
selling price. 

Multiply gain or loss by 



• • 



cost price 

2°. To find selling price so as to gain a given p.c. 

n* ix- 1 X • T_ 100 -h given p.c. ., ^^ .- 
Multiply cost price by y^^ — ^-~ . (105 if p.c. 

is 5.) 

3°. To mark goods so as to ensure a given p.c. 
profit after a given discount. 

(1) Find selling price so as to gain the given p.c. 

Multiply this by ^tf^ -. j^ r . 

^ "^ "^ 100 — given discount 
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/ft\ Ti/r li^- 1 X 1 100 + riven p.c. profit 

(2) Multiply cost price by -j^^-^-^ . 

Note, By discounting the selling price of an article a loss may be 
sustained without suspecting it — this arises from the fact that the 
profit is thus discounted as well as the original price. 

Ex. An article costs 5«. and is marked so as to realise 60 p.c. profit 
— but a discount on the selling price of 45 p.c. is allowed, is there 
a loss ? 

Selling price = 6«. + y%^ of 6a. = 6«. + 3«. = 8«. 

45 p.c. on 8h. =3'6«. .*. actual selUng price is 4*4^., a loss of %8. 
on 5«., i.e. 12 p.c. 

Example 1. Find gain p.c. by selling for ll^d. what cost 8|({, 

250 
lljd. - 8}d. =2Jd. -53-=-4F =^F=28f p.c. 

Example 2. Find selling price of an article which cost 2«. 9J(I. so 
as to gain 20 p.c. after deducting 10. 

W X 33-26d. = V X 33-25 = 33-25 + 11083 = 44-333d. 

Example 3. Find selling price of article costing %8. 2^(2. so as to 
gain 12 p.c. 

38-5d. xl-12 = 38-6 

3-85 
-770 

42-120d. 



EXAMPLES. 

1. Find gain or loss p.c. by selling article at 6^. for 9rf., 
lid. for 6rf., lOJrf. for 1«., 25«. for 30*., £15. 16«. for £20., 
£5. 17«. 4jrf. for £7. 10«. 

2. Find selling price of article at lO^d. so as to ^ain 5 p.c., 
\8. b\d. gain 7 p.c, 3«. *Jd. gain 10 p.c, Is. b^d. gain 16 p.c, 
bs. ll^d gain 20 p.c., £3. 5«. d^. gain 24 p.c, £11. \0s, 6d. 
gain 40 p.c. 

3. Find selling price of articles at these prices to gain the 
given p.c. after deducting the given discounts. 

(1) 7Jrf. 15 p.c. 5 p.c (2) Is. 9ld. 10 p.c 5 p.c (3) Zs. ll^d. 
25 p.c. 10 p.c (4) bs. 6a. 18 p.c 5 p.c. (5) 22*. lli<3?. 12 p.c 
5 p.c (6) 17*. lO^d. 20 p.c 7 p.c (7) £3. 6*. 9d. 40 p.c. 25 p.c 
(8) £8. Ss. 60 p.c 20 p.c (9) £25. 7*. ed. 15 p.c 2^ p.c. (10) 
£30. 4s. 6d. 25 p.c 12^ p.c. 
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4°. To mark Goods bought by the dozen, score, 
gross, hundred, thousand, so as to gain a given p.c. 

(1) Multiply cost price of dozen by ^ ^' ' . 

/«v ^r la- 1 J. ' r i_ 100+ given p.c. 

(2) Multiply cost pnce of score by onorT"^ ' 

(3) Multiply cost price of gross by -^ ^' • 

(4) Multiply cost price of 100 by inr vv^ • 

(5) Multiply cost price of 1000 by — t ^^^^ P'^' . 

(6) Use Denomination-changes (for dozens s. as d., 
for score £ as s., for gross s. as d. twice) and multiply by 

100 + given p.c. 
100 • 

This principle may be extended to any quantities 
convenient for such changes, e.g. for 12 score consider 
£ as d., for 80 dozen consider £ as f., etc. 

The chief Methodi of Solution are these : — 

(1) Directly — multiplying cost price (e.g.) for dozens 
by 105 and dividing by 12, for score by '105 and di- 
viding by 2, for gross by 1'05 and dividing by 144, for 
hundreds by '0105, for thousands by '00105. 

The methods of approximation apply — more par- 
ticularly the method adopted in compound interest for 
any year. 
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Example 1. Find selling price of each article in a dozen costing 
lis, 8^<2. BO as to gain 6 p.c. 

212-26 106 

1 2735 12 

12 I 224-986 I 18-749 nearly. 
1 104 I 18-76 = l«.6|d 

89 
68 
106 

Example 2. Find single selling price of 100 costing £26. 17«. 8c2. 
so as to gain 7 p.c 

£25-883 0107 

•25883 
1812 



£-27695 =6«. ^d. 

(2) By considering shillings pence etc. and then 
multiplying cost price so changed by 1*05 (e.g.). 

Example, Find selling price of each in a score at £12. Is. %\d. so 
as to gain 8 p.c. 

12-384*. 108 

-991 
13-375 = 13«.4id. 

(3) By aliquotising the fractions given above. 

Thus for dozens the fraction 1 oaT) — ~ ~ ^ ^^^ 

20 p.c, ^ for 25 p.c, J^ for 5 p.c, etc., and these can 
easily be aliquotised when necessary. 

Similarly the fraction ^7^7 — *— can be ali- 
quotised and Y^ of the result taken for gross. 

Thus also the fraction yaa — ~ ^*^ often be 

advantageously aliquotised. 

Example. Mark goods at 5s. 9<2. per dozen so as to gain 10 p.c. 

^i*=AV=0-(12)(10). 69 

6-76 
-575 

6-326(2.=6|d. ore^d. 
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Note. In the case of the fraction ^— — ^* , the practical 

method of using it is to add the fraction ^' , aliqaotised when 
necessary, to the original cost. 



EXAMPLES. 

Mark goods so as to gain following p.c. 

1. Dozens at 22«. 9Jc?., 36«. 7c?., 25«. 7g?., 19«. lOJc?., 47«. 6}rf. 
so as to gain 5, 7^, 16, 20, 24 p.c. respectively. 

2. Score at 63«. 7c?., 85«. 9fl?., 115«. 10^., 79«. Ad., £3. 16«. 
9Jc?. so as to gain 13, 21, 18, 25, 35 p.c. respectively. 

3. Gross at £12. 9<. \0\d., £15. 18«., £21. 6«., £94. 7«. lOrf., 
£38. 9«. 6(/. so as to gain 10, 15, 20, 25, 60 p.c. respectively. 

4. Hundreds at £112. 9«. 6J(f., £256. 7«. 8jc?., £97. 8«. lOJrf. 
so as to gain 5, 12^, 15 p.c. respectively. 

5. Thousands at £320. 7«. lOJct, £640, £850 so as to gain 
8, 14, 24, p.c. respectively. 

6. Articles at 6Jc?. (5 p.c.), 3«. l\d. (22 p.c), U. \\d. (7 p.c), 
2«. l^d. (24 p.c), 1«. 6jo?. (16 p.c), 5«. 9c?. (26 p.c), 2jj. Ojd (25 p.c), 
\8. W^d. (24 p.c), 2«. 4jc?. (30 p.c). 

7. Dozens at 10«. 6d (5 p.c), 9«. 5c?. (12^ p.c), 11«. 4c?. 
(17 p.c), 24«. 7g?. (40 p.c), 17«. lOJc?. (10 p.c). 

8. Score at 55«. 6c?., 73«. 10^., 96*. 8Jo?. to gain 5, 7, 13 p.c 
respectively. 

9. Gross at £12. 9«. 7ic?., £16, £40. Is. lOjc?. to gain 16, 24, 
32 p.c respectively. 

10. Hundreds at £64. 8«. 7c?., £20. 9«. 5c?. to gain 10 p.c. and 
15 p.c respectively. 

5°. To price goods bought in any quantity so as 
to gain a given p.c. 

Add to total cost required gain p.c, found by any 
of the percentage methods. 

Divide by quantity expressed in unit whose price is 
required — using Division-approximation to any desired 
accuracy (farthings, eighths, or sixteenths of a penny). 
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Example 1. Price goods per lb. so as to gain 10 per cent, if bought 
at £1. 5«. 9<2. per cwt. 

1-2375 
12375 

112 il;36125 I 012=3^^. per lb. 

241 I 

Example 2. 715 qrs. of wheat are bought for £1260: what must 
be the price per qr. so as to gain 12^ p.c? 

£1260 
157-6 



U5 



£1417- 5 I 1-982 

702 6 I £1- 19*. ^' 

~690 
18 



EXAMPLES. 

Price these goods to gain the quoted p.c. 

1. 7 tons 6 cwts. costing £20. 12*. 6c?. — per lb. to gain 10 p.c. 

2. 5 sacks of flour costing £16. 8«. 4d. — per lb. to gain 5 p.c. 

3. 814 things costing £35. 7«. 6fl?. — per art. to gain 12 p.c. 

4. 66 centals of cotton costing £85. 11«. 4d. — per lb. to gain 
25 p.c. 

5. 840 gallons of oil costing £38. bs, M, — per gall, to gain 
20 p.c. 



SECTION VI. 

METHODS OF PREDICTION. 

These are based on De Morgan's rules (pp. 18 — 25), 
and his methods of multiplication and division are always 
to be employed in connection with them. 

1. Form axb. 

Observe the number of integers or decimal ciphers 
in each multiplier. 

The places which must be taken in each = the 
number of places required correct ± the number of 
integers or decimal ciphers in the other + 1. 

Reverse one, placmg the significant digits one to 
the left of those in the other. 

ExampU 1. 25*1875346 x 3* 1871586 to 2 places. 

2+2 + 1 = 5. 25-1875 

2 + 1 + 1 = 4. 517 813 



75 563 


2 519 


2 014 


176 


3 


1 



80-276 

Example 2. 12*83475 x -00038765 to 4 places. 

4 + 2 + 1 = 7. 12*83 

4-3 + 1 = 2. 678 3 

38 5 
10 2 
8 
1^ 

-00496 
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2. Form a~b. 

Observe the number of integers or decimal ciphers 
in the divisor and dividend. 

Hence decide by inspection the number of integers 
or decimal ciphers in the quotient. 

The number of places which must be taken in the 
divisor = number of places required correct ± number 
of quotient integers or ciphers + number of divisor 
integers or ciphers + 1. 

The number of places which may have to be taken 
in the dividend = number of places required correct 
± number of quotient integers or ciphers + number of 
dividend integers or ciphers +1. 

Employ the significant figures so determined. 

Example 1. 873-8651 -h 8514-37 to 4 places. 

Quotient-ciphers =1. 8,5,1,4 | 3735 | 0439 

Divisor-place8=4- 1-4 + 1=0. 33 2 

Dividend-places =4-1-3 + 1 = 1. ipj 

Example 2. £73965. 19«. 81d.-+8901 to 3 places. 

Quotient-integers = 1. 8,9,0,1/0 | 73965 | £8*309 

Divisor-place8=3 + l- 4 + 1=1. 2757 

Dividend-places =3 + 1-5 + 1=0. gy 

"7 

3. Form a x b x c. 

Observe the number of integers or decimal ciphers 
in any multiplier and decide by inspection the number 
in the product of the other two. 

The number of places which must be correct in this 
product = number of places required correct + number 
of integers or ciphers in the multiplier + 1 . 

The number of places which must be taken in the 
multiplier = number of places required correct + number 
of integers or ciphers in the product + 1. 
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ExampU. £-03125 x 2-20462125 x 25-19 to 2 places. 



2-1 + 1 = 2. 
2 + 2 + 1 = 5. 


2-20462 
9152 


55-53 
5213 




4 4092 

11023 

220 

198 


166 6 

56 

11 

3 




55-533 


1-736 


4. Form ax-. 

c 







Observe the number of integers or decimal ciphers 
in either multiplier and decide by inspection the number 
in the remaining quotient. 

The number of places which must be correct in this 
quotient = number of places required correct + number 
of integers or ciphers in the multiplier + 1. 

The number of places which must be taken in the 
multiplier = number of places required correct + number 
of integers or ciphers in the quotient + 1. 

Example. £31-14260416 x 12-18-+73 to 3 places. 

3 + 2 + 1 = 6. 7,3 I 12-18 | -166849 

3+0+1=4. 4 88 

~50b 
6^ 
360 

68 

2 
See page 158. 5 1960 

5. Torm?:^. 

c 

Observe the number of integers or decimal ciphers 
in the divisor. 

Decide by inspection the number in the dividend 
and hence also in the quotient. 

The number of places which may have to be correct 
in the dividend = number of places required correct + 
number of quotient integers or ciphers + number of 
dividend integers or ciphers -f 1. 



31-1426 


948 661 


31143 


18 685 


1868 


249 


12 


3. 
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The number of places which must be taken in the 
divisor = number of places required correct + number 
of quotient integers or ciphers + number of divisor 
integers or ciphers -h 1. 

Example, £311-42604l6 x 12*18-^73 to 3 places. 

3 + 2-4 + 1 = 2. 311-42604 

3 + 2-2 + 1=4. 8121 

311 42G0 

62 2852 

3 1143 

2 4914 



7,3,-0,0,0,0 I 3793-16 9 [ 51 961 

143 16 

70 16 

4 46 

See page 24. . . .8 

6. Form 



b X c' 

Observe the number of integers or decimal ciphers 
in the dividend. 

Decide by inspection the number in the divisor and 
hence also the number in the quotient. 

The number of places which must be correct in the 
divisor = number of places required correct + number 
of quotient integers or ciphers + number of divisor 
integers or ciphers + 1. 

The number of places which may have to be taken 
in the dividend = number of places required correct + 
number of quotient integers or ciphers + number of 
dividend integers or ciphers + 1. 

Example. 1-47 +- 2-20462125 -s-20-41 to 4 places. 

4-1-2 + 1 = 2. 2-20462 M/*9,9 | 1 -470 I -0326 

4_1_1+1 = 3. 1402 "120 

4 4092 "30 

882 -. 
22 * 

44-996 



7. Form 
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a X b 



c X d' 

Decide by inspection the number of integers or 
ciphers in the dividend and divisor and hence also the 
number in the quotient. 

The number of places to which the dividend may 
have to be correct = number of places required correct 
+ number of quotient integers or ciphers + number of 
dividend integers or ciphers + 1. 

The number of places to which the divisor must 
be correct = number of places required correct ± number 
of quotient integers or ciphers + number of divisor 
integers or ciphers + 1. 

Example. 27*3126 x -6134683-^17-321 4^ 6-786 to 3 places. 



3 + 0-2 + 1=2. 
3 + 0-3 + 1=1. 


27-312 
643 16 


17-321 
68 76 


1,0,0/2 16-76 1 -167 
67 
7 


163 87 

2 73 

82 

11 

1 

16-764 


86 61 

12 12 

138 

9 

100-20 



These methods should be employed in all questions which involve 
one or more of the forms given. In every part of this book their use 
will greatly abridge the labour of calculation. 

Examples will be found in the Metric Section and also under 
Proportional Parts, Partnership, and Interest. 

The rules will be found to be specially valuable in Indirect 
Exchanges and Arbitrations. 

The principles underlying the rules involving division are (1) that 
the number of figures correct in the dividend must be one more than 
or the same as the number of figures in the quotient, (2) that the 
number of figures correct in the divisor must be one more than or 
the same as the number of figures in the dividend. 

The reason of the rule for a continued product will be obvious on 
reflection. 



J. 



10 



SECTION VII. 

INTEREST, ANNUITIES, AND STOCKS. 

Interest. 

1. Interest is money paid for the use of money 
lent for a certain time at a fixed rate. 

The money lent is called the Principal, 

The interest on £100 for a year is called the Rate 
per cent 

The sum of the interest and principal is called the 
Amount 

Simple Interest is interest reckoned on the principal 
alone. 

Compownd Interest is the interest accumulated from 
year to year by the addition of the yearly interest to 
the principal — the interest when added also bearing 
interest. 

Any term may take the place of a year, e.g. a quarter 
or half-year. 

In ordinary business simple interest is the only 
kind largely used — first, because the time of bills is 
usually less than a year but also because accounts are 
made up every half-year and any interest accruing 
is either paid or added to the balance; thus though 
this involves in reality the principle of compound 
interest yet the operation is rarely performed. 

It cannot however be too clearly understood that 
money is always bearing interest when in use (i.e. lent 
or invested or put into business) or would bear interest 
if there was any profit. 
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Interest in Banki. 

2. The Calculation of Interest is an important 
part of Banking business. The customs adopted vary 
somewhat but the leading principles are always the 
same. 

(1) Interest Tables are used to avoid labour and 
save time, and of these there are various forms. 

Lawrie's tables are calculated at 2^, 3, 3^, 4i, 4^, 
5 p.a on every £1 up to £100, then every £10 up to 
£1000, every £100 up to £10000, every £1000 up to 
£100000 for 1 to 365 days. 

For any intermediate rates devices are used to get 
them from the given rates. 

King's tables are for very large amounts for 1 day. 
There are other convenient tables, notably Rourke 
Jones', giving interest at rates proceeding by eighths. 

In customers' accounts banks disregard or allow for 
the s.d.f. according as the s.d.f. are above or below lO^. 
in reckoning interest. 

Banks never enter farthings as interest. 

(2) For Current Accounts interest is calculated by 
" extending the Decimal " or " on the minimvmh monthly 
balances" 

London banks g^ve no interest on current accounts 
but do not charge for cashing cheques as a com- 
pensation. 

Provincial banks give interest and charge for 
cheques. 

The term " extending the decimal " is utterly mis- 
leading — there is no decimal — the operation is simply 
that of multiplying pounds by days. 

By this means the interest is reduced to that of a 
sura of money for 1 day. 

An example will make it clear. 

10—2 
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When the books are balanced the decimals (so- 
called) are added up and interest on amount for 1 day 
at current-deposit rate is found and added to balance 
of the customer. 

Similarly the decimal is extended in the case of 
overdrafts but the rate is much higher. 

If there is a change in the rate two methods may be 
adopted. 

(a) Add up decimal to date when rate changes — 
find interest and extend it in a further column — then 
begin again with your decimal for the new rate. 

(6) Add up decimal to date and equalise it to new 
rate — then proceed with decimal as usual. 

To equalise to new rate, add or subtract proportion- 
ally, e.g. 6 p.c. from 5 p.c. subtract ^ of decimal. 

Minimwm Monthly BcUances are the lowest amounts 
remaining to the credit of any customers during the 
month — on these interest is allowed by those banks 
which adopt the system. It finds favour with Scotch 
banks and some English banks. 

(3) For deposit accounts interest is best calculated 
by forming a table of days from a certain date for the 
rate of interest transformed to 6 p.c. 

Ea. 2 p.c. fur 93 days = 5 p.c. for 33*2 days. 

Shaw's Scotch tables are an instance. 

The rate for deposits varies during the year to some 
extent as it depends upon the bank rate of discount. 

(4) To avera>ge the income tax when rate has 
changed on Ap. 5. 

Rule. Multiply days to Ap. 5 by old rate and days 
from Ap. 5 by new rate and divide by the" total period 
of days of the interest wanted. 
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Ex. A dividend has accrued from Nov. 11, 1887 to 
May 15, 1888. Tax changed from Id, to 6d. on Ap. 5, 
1888. 

Averaged rate = ^-^^ = 6*784946a. in 

lob 

the £. 



Simple Interest. 
3. Mental or very brief methods. 

(1) 5 p.c. p.a. for a year — divide by 20 (£ as s.). 
5 p.c. p.a. for a month — divide by 240 (£ as d.) 

For any no. of years or months multiply by the 
no. or take aliquot parts of a year. 

To convert any other rate to 5 p.c. — double the 
rate and divide by 10 or take aliquot parts of 5. 

Ex, 1 p.c. = '2 X 6 p.c. 3J p.c. = '66x6 p.c. 

3Jp.c.=(0-262)x5p.c. 

Any p.c. p.a. for a year — ^ of £ as s. x twice rate. 
Any p.c. p.a. for a month —^^ of £ as d. x twice rate. 
For any no. of years or months multiply by the 
no. or take aliquot parts of a year. 

(2) The joint factors of 1200 are:— 1200 x 1, 
600 X 2, 400 X 3, 300 x 4, 240 x 5, 200 x 6, 150 x 8, 
120 X 10, 100 X 12, 80 X 15, 75 x 16, 60 x 20, 50 x 24, 
48x25, 40x30. 

Hence when the product of the rate x time in 
months comes to any of the above numbers (small or 
large) to obtain the Interest divide the Principal by 
the factor to which it is attached. 

Ex, IJ p.c. for 4 mos. IJ x 4= 5 .*. divide by 240, 
8 p.c. for 6 mos. 8 x 6=40 .-, divide by 30, 
8 p.c. for 4 mos. 3 x 4 = 12 .*. divide by 100. 

The Principal should be decimalised. 
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(3) Similarly in the rare cases when years are 
involved (unclaimed dividends, eta) the joint factors 
of 100 may be employed, viz.: — 100 x 1,^0 x 2, 25 x 4, 
20x5, 10x10. 

Ex, 5 p.c. for 10 yrs. 5 x 10=50 .*. divide by 2, 
12i p.c. for 8 yrs. 12J x 8 = 100 .-. divide by 1. 

Example 1. Interest at 3^ p.c. for 4 mos. on £312. 17«. A\d. 
At 5 P.O. p.a. for 4 mos. int. = £312-867-7-60= £5-2144. 

5-2144 

2-6072 2J p.c. = i of 6 p.c. 
-6214 |p.c. = |of 2^p.c. 
-2607 I p.c. = \ot\ p.c. 

£3-3893 

7«. 9<f . 

Example 2. Int. on £815. 7«. 6^<2. at 5 p.c. for 5 mos. 

8 I 815-376 



6 I 101-922 



£16-987 

19«. 9d. 

Example 3. £751. 8«. 4d at 5 p.c. for 8 mos. 

£ «. d. 
37 11 5 



6 = 4 18 15 84 
2=J 6 5 2| 

£25 Hi 

EXAMPLES. 

Find Interest on 

1. £512 at 5 p.c. for 1 year, 3, 7, 8 mos. 

2. £650 at 5 p.c. for 1 yr., at 3 p.c. for I month, at 4 p.c. 
for 3 mos. 

3. £875. 10«. at 3^ p.c. for 4 mos., at 4 p.c. for 1 yr. 

4. £724 at 2j p.c. for 4 mos., 3| p.c. for 5 mos. 

5. £1000 at \^ p.c. for 3 mos., 2J p.c. for 4 mos. 

6. £7642. 5«. 8<a?. at 4 p.c. for 1 month, Sj p.c. for 2 mos. 

7. £912 at 7 p.c. for 1 month, 6 p.c. for 4 mos. 

8. £8635. 7«. 6(i. at 6 p.c. for 2 mos., at 5 p.c. for 9 mos. 
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9. £540. Qs. 9d. at 5 p.c. for 10 mos., at 6 p.c. for 11 mos. 

10. £1020. 17«. 6d. at 3 p.c. for 7 mos., at 4| p.c. for 8 mos. 

11. £250 at ^ for 10 yrs., ^5000 at 5 p.c. for 8 yrs. 

12. £350 at H for 4 yrs., £800 at 10 p.c. for 10 yrs. 

4. Qeneral Method for Tears and Months. 

Find interest at given rate for 1 year or any no. of 
years. 

Take aliquot parts for the time remaining. 
Add for the answer. 

Example. £731. 89. 7^^. at 3 p.c. for 3 yrs. 7 mos. 

7-31431 



6 mos. = \ 
Imo. =\ 



21-94293 
3 



65-82879 
10-97146 

1-82857 



£78-62886 
12«. 6|e2. 

Note. This is a very rare type of question. 



EXAMPLES. 

1. £834. 9*. lid. for 4 yrs. 8 mos. at 3J p.c. 

2. £651. 17«. 4jc?. for 2 yrs. 7 mos. at 2J p.c. 

3. £325. 8«. 9d. for 5 yrs. 5 mos. at 4} p.c. 

4. £972. 12«. ^d. for 6 yrs. 3 mos. at 2| p.c. 

5. £761. Is. 4\d. for 1 yr. 10 mos. at 1| p.c. 

5. Months. The Method of Aliquotation. 

When the time is given in months, very often the 
aliquotation of the product " rate x time " gives sur- 
prisingly brief results. 

The rule to be observed is : — 

Decimalise the principal to 3 places. 

Move the point two places to the left. 
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Aliquotise the product ^ rate x time " and use the 
aliquots to multiply and divide the altered principal 
in the ordinary way. 

Add and change decimal to s.d.f. 

Example 1. Int. on £315. 78. 4d. for 5 mos. at 3^ p.o. 

Bate X time = ^ x f^ = HI = 1tV\f = Ifi = ^ - ^^^ (aliqaot notation). 
Thaa working is 315366 

•78841 

•19710 

•04928 



Interest = £4-18845 
3«.9<2. 

Example 2. Int. on £712. 9«. 3}^. for 3 moB. at 2^ p.c. 

Bate X time=i x 2^= |i=0 - 948 (aliquot notation). 

Thus working is 7-12374 

3 56187 
•89047 
•11131 



Interest =£4-56365 

It is obvious that this method is very short if the 

aliquot formulae are known, and these may be con- 
structed for any commonly-occurring rates for 1, 2, 
3 etc. up to 12 mos. The examples given below 
illustrate such tables. 

i p.c. IJ p.c. 2^ p.c. 

mos. mos. mos. 

1=0-(16)6 1=0-(12)4 1=0-684 

2=0-86 2=0-64 2=0-384 

3=0-822 3=0-44 3 = 0-284 

4=0-46 4=0-34 4=0-22(12) 

5=0-4342 5 = 0-328 5=0-222284 

6=0-422 6=0-24 6=1-84 

7=0-32(16) 7=0-2342 7 = 1-4426 

8=0-26 8=0-223 8=1-2(12) 

9=0-244 9=0-2222 9 = 1-23424 

10=0-2342 10=1 -(24) 10=1-22234 

11=0-2264 11 = 1-86 11 = 2-(12)422 

12=0-222 12=1-4 12=2-44 
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3{ p.o. 4} p.o. 6 p.o. 



mo8. 


mos. 


mos. 


1 = 0-446 


1=0-38 


1 = 0-34 


2=s0-246 


2 = 0-22 


2 = 0-223 


3=0-22222 


3 = 1-8 


8 = 1-4 


4 = 1-46 


4 = 1-2 


4 = 1-31 


6 = 1-2642 


6=1-222 


6 = 2 -(12) 
6=2-2 


6 = 1-2222 


6=2-4 


7=2-628 


7 = 2-24 


7 = 2-2223 


8 = 2-26 


8 = 3-0 


8 = 3-^3 


9 = 2-2224 


9=3-38 


9 = 3-22 


10 = 3-642 


10=3-22 


10=4-6 


11 = 3-4164 


11 = 4-8 


11=4-26 


12 = 3-222 


12 = 4-2 


12 = 6-0 



EXAMPLES. 
(To be done by coxiBtructiiig the Aliquot Formulae.) 

1. £865. Is. \\\d, for 3 mos. at IJ, 2 mos. at Ij^f, 7 mos. 
at4|. 

2. £72. 9«. Id, for 5 mos. at 2 J, 7 mos. at 3^, 10 mos. 
at ij. 

3. £512. 13«. ^d, for 11 mos. at 4^, 1 mo. at 7^, 10 mos. 
at }. 

4. £657. 9«. ^d. for 9 mos. at 3|, 3 mos. at 5}, 6 mos. 
at lit. 

5. £802. \\8. b\d, for 4 mos. at 2^, 7 mos. at 7|, 8 mos. 
at 3|. 

6. £1002. 8». 7rf. for 3 mos. at b^^^ 8 mos. at 2^, 7 mos. 
at 4-A. 

7. £738. 6«. \\d, for 8 mos. at 4^^, 3 mos. at 5|, 4 mos. 
at 3|. 

8. .£905. \0s. 4d. for 9 mos. at 7J^, 11 mos. at If, 8 mos. 
at If. 

9. £89. 13*. 6}c/. for 7 mos. at 2J|, 9 mos. at 4^^, 10 mos. 
at4f. 

10. £1012. 19*. SJfl?. for 6 mos. at 3J, 2 mos. at 5^, 5 mos. 
at 9^. 

11. Construct the aliquot formulae for 3 mos. at 3| and 
7 mos. at 4}. 

12. Construct the aliquot formulae for 1 — 12 mos. at 5j, 2JJ. 

13. Construct the aliquot formulae for 1 — 12 mos. at 6f , 3j^. 
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14. Construct the aliquot formulae for 1 — 12 mos. at the 
rates 3^, 2^. 

15. Construct the aliquot formulae for 1 — 12 mos. at rates 
from 2J to 3 (by 8ths). 

6. Days. Method of Multiples. 

Convert money into £ and decimals (to 3 places). 

Multiply (using methods of prediction, § vi) by the 
multiplier derived from the table corresponding to the 
product " days x rate." 

Table of Interest on £1 at 1 p.c. 
Days 



1 
2 
3 
4 

5 
6 
7 
8 
9 



•00062739726 
•00065479452 
•0006B219178 
•000i0958904 
•000i3698636 
•0001643835$ 
•00019178082 
•00021917808 
•00024657534 



Example 1. Interest on £531. lis. 7|d. for 37 days at 3} p.o. 
531^582 3 + 3 + 1=7 places required in the multiplier (§ vi). 



9745 300 37x34 = 129-5 
15947 
2658 
212 

37 00354790 

5 



00273978 
00054795 
00024658 
00001370 



£l-885«l 
17«. S\d. 



Example 2. Interest on £265. 13«. 8J<2. for 92 days at 2^ p.c. 

92x2^^= 184 -00547945 265 684 

23 -00027397 6818 500 

5f -00005479 13234 

2l2f -00002055 2125 

•00581860 27 

21 
1 



£1-5450 
3 + 3 + 1 = 7 (§vi). 10a. lid 
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EXAMPLES. 

Find Interest on 

1. £712. 9«. \0\d. for 91, 95 days at 3J, 2,^. 

2. £832. 5«. 8fc]?. for 110, 71 days at 5J, S^^. 

3. £912. 7«. ^d, for 85, 94 days at 4^, 3| . 

4. £705. 11«. ^d, for 97, 61 days at 2|, 4j^. 

5. £1246. 12*. bid. for 125, 93 days at 3f , 4j^. 

6. £3125. 16«. 10J</. for 61, 92 days at 2|, 5^^. 

7. £973. 14*. 5Jc/. for 87, 95 days at 1}§, 2^. 

8. £641. Is. ll^fl?. for 72, 81 days at 2^, 1}J. 

9. £1432. 8<. lOJfl?. for 271, 82 days at 3|, \f^. 
10. £495. 19«. 10^. for 91, 87 days at 5^, 1^. 

7. Days. The Third, Tenth, and Tenth Rule. 

Make the denominator 73000. 

Find the corresponding numerator. 

Move the decimal point in the principal 5 places 
to the left. 

Multiply this principal (thus changed) by the 
numerator. 

Add to this product J of it, then ^ of this, then -^ 
of this again. 

The answer is too great by jj^j^ (^ per raille). 

^ p.m. = \d, per £10 approximately. 

Example, Int. on £612. 9«. 5|(2. for 93 days at S|. 



93 X 3i 93 X 7 651 




•00612471 






36600 ~ 73000 ~ 73000 


tkm 


156 

867483 

30624 

612 

3-98719 

1*32906 

•13291 








•01329 £ 


t. 


d. 






5*46245 5 


9 


3 




less YT^in) 


•00055 




tless 






£5*46190 £5 


9 


n 






98. 2id. 







PREDICTION WITH DAYS. 157 

Proof of Rule. 

651 L 1 1 1 ) 651 (300+100+10+1) 651 411 



il 1 _L J_l - 551 ( 300+100+10+1 ) 
I "'■3"*'30'*"300J lOOOJ 30000 | 



100000 \ 3 30 ' 3001 1000 1 30000 \ 1000 30000 
651 137 



X 



1000 10000' 

137 1 10001-10000 1 137 1 



+ 



10000 73 730000 730000' ' 10000 " 73 ^ 730000 " 
651 f. 1 1 11 651 r 1 1 



il - — -1.1 -J^^Jii ^ I 
\ ■*"3"*"30"*"300J '"1000l73'*"730000J 

f "^ iooooj • 



100000 , 

_ 651 
■"73000 
651 651 



73000 100000 



t ^3^30^300J ' r^lOOOOj 



= Rule - j^^ Rule (very nearly). 

T1XAMPT.E8. 

Find Interest on 

1. £372. 8#. 4Jfl?. for 56, 89 days at 3J, 4/^. 

2. £712. 9«. 7f<f. for 167, 312 days at 2^, 6|. 

3. £274. 11«. 6ji3?. for 210, 184 days at 4^, IJf. 

4. £195. 17<. ^d, for 95, 91 days at 5^, 2|. 

5. £846. 13«. 7K ^or 34, 147 days at 3J, 4f . 

8. Days. Method of Prediction. 

-, , days X rate • i /. 

Reduce — <.^>/v/v — to a simple fraction without 
36500 ^ 

cancellation. 

Decimalise the principal to 3 places and move the 
decimal point to the left as many places as there are 
zeros in the denominator of the above fraction. 

Then decide by the method of prediction the no. of 
places which must be correct in the multiplication of 
the altered principal by the numerator of the fraction 
so as to ensure correctness to three places in the final 
answer after division by the denominator (without 
zeros) — the methods of approximation being employed 
for the multiplication and division. 

Multiply and divide accordingly. 
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Example 1. £312. 13<. 4^(2. for 83 days at 3 p.o. 
8 3x3 _ 249 3-12667 x 249 will contain 3 integera. 

36500 ^ 36500 ^^ ^^^ 3. .*. there can only be 1 integer in 

the final answer. 

Hence we shall have 4 figures in the answer. 

And therefore we most have 4 figures correct in the multiplication, 
of which 3 are integers — thus we must get 1 place correct in the 
multiplication. 

The argument is put down actually thus : 

3*12667 X 249=3 integers. 

8 I 3 I l+3=4-3=:l dec. place required. 

312667 
942 

62533 

12506 

2813 



£2132 
2s. 7i(2. 



3,6,6 I 778-52 

I 485 

120 

10 

3 

Example 2. £851. 17<. 3}^. for 173 days at 2])!^ p.o. 
173 X 2tV _ J747 '851865 x 6747 = 4 integers. 
36500 "" 584000 8 | 4 | 2+3=5-4 = 1 dec. place required. 

-851865 
7476 



5,8,4 



511119 

59630 

3407 

596 

5747-52 

4915 



£9-841 
16«. lOd. 



243 



9 
3 

Note 1. A rule of thumb for deciding the no. of places neces- 
sary is : — 

Reverse multiplier and place the digit now in the unit-place under 
the last place but one of the altered principal. 

Note 2. This method surpasses all others in speed and con- 
venience. 

Other forms of it are given on p. 143. 
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EXAMPLES. 

Find Interest on 

1. £653. 9«. 10^. for 129, 83 days at 3^, 2| respectively. 

2. £234. 11«. l}d, for 91, 94 days at 4J, 3 J respectively. 

3. £412. 16*. 8}d for 87, 32 days at 5|^, 4^ respectively. 

4. £516. 14«. \0\d, for 215, 300 days at 6f , 2^ respectively. 

5. £617. 8«. ^d, for 74, 89 days at 7^, 3j respectively. 

6. £3125. 9*. 7|rf. for 321, 64 days at 3J, 2| respectively. 

7. £274. 7«. %\d, for 93, 78 days at 4^, 3Jf respectively. 

8. £427. 13*. 4|dL for 36, 57 days at 1^, 2f respectively. 

9. £561. 12*. 6^0^ for 63, 49 days at 1^^, 3^ respectively. 

10. £187. 6*. 11|<;. for 128, 212 days at 2^, 2^ respectively. 

11. £695. 11*. lOjc?. for 84, 100 days at 3J, 4j respectively. 

12. £834. 9*. l\d. for 75, 92 days at 4J, 3fJ respectively. 

13. £721. 4*. 10j€?. for 65, 178 days at 5,^, 2f respectively. 

14. £392. 5*. 8Jrf. for 81, 200 days at 3|^, 5^ respectively. 

16. £268. 7*. ^d. .from May 10 to June 13, March 5 to 
June 8, at 3J, 4J respectively. 

16. £156. 10*. l\d, for 3 mos. (no grace) from May 12, 
June 13 at 2^, 3^ respectively. 

17. £647. 15*. 3|<i. for 2 mos. (no grace) from Nov. 6, 
March 5 at IJJ, 2JJ respectively. 

18. £318. 14*. 5^ for 4 mos. (no grace) from June 11, 
May 1 at 3J, 4^ respectively. 

19. £2514. 7*. ^d, for 3 mos. (grace) from Nov. 1, 88, 
May 3 at 5^, ^\ respectively. 

20. £768. 12*. 9i. for 2 mos. (grace) from Jan. 1, 89, Feb. 3, 
92 at 7J, 3f respectively. 

9. Common Methods. 

A. Reckon 30 days to the month and 360 days to 
the year — used in America. 

Rules based upon this reckoning. 

(1) To find the time in years, months and days 
between two dates. 

Reckon the months according to their rank in the 
year, and the dates as so many days. 

Subtract as for a Table proceeding by 12 and 30. 
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Ex. 1. Ap. 6 to Jane 4 . 1889. Ex, 2. May 17 . 92 to Feb. 4 . 93. 
89 . 6 . 4 93 . 2 . 4 

§?_i±-_5_ 92 . 5 . 17 

1 . 28 8 . 17 

(2) Any p.c. for aiiy number of years, months, days. 
Find interest for 1 year and take aliquot parts for the 
time, treating the years, months, days, separately. 

Example, £863. 17«. 3i<2. at 4 p.o. for 3 years 2 months 5 days. 

8-63865 
4_ 

34-5546 Int. 4 p.o. 1 yr. 
3 



8 yrs. 103-664 

2 mos. ^ of 1 yr. 5-759 

5 days ih[Ot2 mos. 0-479 

£109-902 (18«.Oi(2.) 

B. Reckon exact no. of days to the month and 
360 days to the year — used on the Continent. 
Any p.c. for any no. of days. 

Multiply ^ of principal by ^^^^^ ^ • 

Ai- i.- xi. r i.- days X rate 
Aliquotise the fraction — '^ ^ ^ 

In this way we get the advantage of the factors of 
360, but the interest is ^ too much. 

VW = 01369863, hence divide by 73 or multiply by 
this decimal and subtract to get the absolute interest. 

90x3 
Example, Int. on £313. 8«. 4d. for 90 days at 8 p.c. -ii7i7r=i- 

8-13416 



1-56708 
-78354 

2-35062 
96 310 

235 
71 
14 
2^ 

0-0322 

£2-3184 
6«. ^d. 



;n 


1 nays a« o p.c. 
3-13416 


360 




1-56708 
•78354 




73 


1 2-35062 1 0322 
160 
146 

. . • 

.-. Int. =2-3506 
•0322 

£2-8184 
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It is very often simpler to deduct at these rates: 
\d. in \8. 6d., Id in 65., 3«. in £11, £1 in £73. 
Aliquotation is very simple to the base 360. 

Note. The American Government and the U. S. Courts recl^on 
365 days to the year. 

Many Continental Governments however reckon as in (B). 
The British custom is to reckon 365 days. 



Compound Interest. 

10. Compound Interest arises in reality when a 
sum of money is left to accumulate in banks or (with 
certain reservations) in government funds. But the 
actual process of calculation may be said never to be 
required in such cases, for the practice is at the end of 
the year to look up the interest on the sum for the 
year, add it to the principal and enter this as the new 
principal in the new year's account. 

The calculation of compound interest does arise 
however in some very important cases — viz. the deter- 
mination of annuities, and the calculation of Life 
Insurance Tables. 

11. Compound Interest and the method of 
Approximation. 

The Int. on £1 for 1 year = ^^ (e.g. y^) 

.-. Amt. of £1 for 1 year = 1 + ^^ (e.g. 1 + x^) 

= '^^^ (e.g. m - 1-04). 

Hence multiply principal by a similar expression to 
1*04 to get the amount for 1 year and repeat the 
process according to the no. of years given — to get 
amount for given no. of years. 

J. 11 
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1°. To multiply by such an expression as 1"04. 

Put down principal in decimals to no. of places 
desirable for accuracy (4 in general to ensure exactness 
to farthings). 

Add rate x principal, commencing to multiply 2 
places to left of final figure on right taken— make 
allowance in usual way and put the first figure in 
product under last taken on the right. 

Repeat process to get amoimt for given no. of 
years. 

Example 1. Compound amount of £729. 8s. ll^d. for 8 years 
at 4 p.o. 

729*446875 Commencing at the 2nd 4 and making 

29-1778 allowance for the 6. 

758-6247 
30-8450 

788-9697 
81-5588 

820-5285 

£820. 10s. Id, 

2°. When the expression is of the form 1'03J. 

Use the same method, but the Abaction must be 
allowed for in a third line each year, i.e. for the fraction 
divide the top line for the year by the denomr., placing 
answer two places to the right or divide the second 
line by the denominator of the fi"action similar to J -=- 3 
— then add as usual. 

Example 2. Compound amount of £881. 9«. 7fc2. for 2 years 
at 8jl p.c. 

831-4822816 
24-9445 
4-1574 \ of 2nd line or j^ of Ist line moved two places. 

860-5842 

25-8175 

4-8029 

890-7046 

£890.' 14s. Id. 



ABBREVIATED OPERATIONS, 163 

3°. When the expression is of the form 1'02|^. 

Aliquotise the fraction ^ = — 242. 

Then use the same metnod, but divide the first line 
for any year by the first aKquot and put answer two 
places to the right, then use remaining aliquots on this 
result. 

Finally add as usual. 

Example 3. Gomponnd Amount of £642. 18«. l^i, for 8 years 
at ^% p.c. 

3H=8-224 

3-224 642-9302063 

19-2879 

3-2147 

1-6073 

♦4018 

3 - 224 667-4419 

20-0232 

3-3372 

1-6686 

•4172 



3 - 224 692-8881 

20-7866 

3-4644 

1-7322 

'4331 



719-3044 
£719. 6«. 1(2. 

EXAMPLES. 

1. Compound amount of £732. 11*. *l\d. for 3 yrs. at 6 p.c. 
and for 2 yrs. at 3J p.c. 

2. Compomid amount of £1182. 9*. b]d, for 2 yrs. at 3 J p.c. 
and for 3 yrs. at 2} p.c. 

3. Compound amount of £661. 11«. 4£<3?. for 4 yrs. at 4 p.c. 
and for 5 yrs at 1 p.c. 

4. Compound amount of £105. Is, b\d, for 3 yrs. at 2^ p.c. 
and for 2 yrs. at 3Jf p.c. 

5. Compound amount of £312. 13*. ^\d, for 2 yrs. at 5| p.c. 
and for 4 yrs. at \\^ p.c. 

6. Compound interest on £685 for 4 yrs. at \\ p.c. and for 
3 yrs. at 3J p.c. 

11—2 
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7. Compound interest on £1820 for 5 yrs. at | p.c. and for 
4 yrs. at 3 p.c. 

8. Compound interest on £970. 5«. 6<i. for 6 yrs. at 2\ p.c. 
and for 4 yrs. at 1§J p.c. 

9. Compound interest on £860. 4«. for 7 yrs. at 1 p.c. and 
for 3 yrs. at 4^ p.c. 

10. Compound interest on £1000 for 4 yrs. at 3}J p.c. and 
for 3 yrs. at 1 J p.c. 

12. The Formation of Tables. 

Tables of the compound amounts of £1 at various 
rates for 1, 2, 3, 4, etc. years are of great use in 
Annuities and similar calculations. They are formed 
in this way : — 

Find the compound amount for the 1st year. Then 
multiply it by given rate, putting unit figure two 
places to the right and adding in the preceding compound 
amount as you multiply. If the tables are limited to 
six places, when that number is reached begin to 
multiply at the third digit (adding in the overplus of 
the 2na digit) from the right and add in the usual way. 



yrs. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



1 p.o. 

1010000 
1020100 
1030801 
1040604 
1051010 
1061520 
1072186 
1-082856 
1-093685 
1-104622 



yrs. 

1 
2 
8 
4 
5 
6 
7 
8 
9 
10 



5 p.c. 

1-050000 
1-102500 
1-167625 
1-215506 
1-276281 
1-340095 
1-407100 
1-477455 
1-551328 
1-628894 



yra. 

1 
2 
8 
4 
5 
6 
7 
8 
9 
10 



7 p.c. 

1-070000 
1144900 
1-226048 
1-810796 
1-402551 
1-500780 
1-605781 
1-718186 
1-888459 
1-967151 



yrs. 

1 
2 
8 

4 
5 
6 
7 
8 
9 
10 



1) p.c. 

1-015000 
1-080225 
1-045678 
1-061363 
1-077284 
1-098443 
1-109845 
1-126493 
1-148390 
1-160541 



13. GKeneral Formula for Compound Intereit. 

Two principles enable us to arrive at a valuable 
formula for calculating compound amounts for many 
years. 

1°. The compound amount of any principal = the 
principal x compound amount of £1 for given rate and 
time. 
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2°. Any power (integral or fractional) of the amount 
of £1 for any rate and time is the amount of £1 at the 
given rate for the same multiple or fraction of the 
time. 

Thus the square of amount of £1 for 2 years is the 
amount for 4 years; and the cube root of amount of 
£1 for 6 years is the amount for 2 years. 

Hence the general rule is easily established : 

The compound amount of any principal for n years 
at a given rate = the principal x (amount of £1 for 
1 year at given rate)*. 

The convenience of this rule in connection with 
tables like those above is obvious. 

Also its use with the method of approximation 
reduces the labour of finding the compound amount for 
many years to a minimum. 

The principle involved is the squaring and re- 
squaring, etc. of successive powers of the compound 
amount for £1. 

An example is given below. 

14. To find the compound amount for a large 
number of years. 

First find the compound amount of £1 for the no. 
of years at given rate correct to the number of places 
required by the size of the given principal to ensure 
the final answer correct to 3 places. 

If principal is below 100 — 6 places are sufficient. 

If principal is between 100 and 1000 — 7 places are 
sufficient, and so on. 

The compound amount of £1 for n years = (amount 
of £1 for 1 year)**. 

Thus the practical problem is to raise the amount 
of £1 for 1 year to a given power correct to 6, 7, or 8 
decimal places, by means of the method of approxima- 
tion for multiplication. 
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Example, Find compound amount of £640 for 20 years at 4 p.c. 

Compound amount of £1 for 1 year =£1*04. 

.-. we have to find (1-04)*® oorreot to 7 (or at any rate 6 places). 



Multiply by itself 


1-04 
416 




»> ** 


1-0816 
86528 
10816 
6490 


square 


i> >< 


1-1698586 


4th power 




1169859 


• 




701915 






105287 






9358 






585 






93 






7 




»l M 


1-3685690 

4106707 

821141 

109485 

6843 

821 


8th power 




122 






1-8730809 


16th power 




1-1698686 


4th power 




1-8730809 






1873081 






1123848 






168677 

14984 

937 

150 

11 




of £1 for 20 years 


2-1912397 
046 

13147438 
876496 


20th power 



£1402-393^ (l8. lOid. ) 



Note, It has been discovered by observation that "70^-rby given 
rate" gives the no. of years during which any sum will double itself 
very nearly. • 
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15. Annuities. 

Annuities are calculated from tables which are 
made on these principles. 

1**. The amount of £1 at compound interest is 
calculated for 1, 2, 3, etc. years at a given rate. 

2°. The present worths of these amounts are placed 
in the second column. 

3°. The amount of annuity, if allowed to accumulate 
at compound interest, is placed in the third column. 

4°. The present worths of these accumulated annu- 
ities are placed in the 4th column. 



Model of Annuity Table, Annuity £1, Rate 
5 p.c. 







Present 


Amount of 


Present worth 


Years 


Amount 


worth 


annuity 


of annuity 


1 


1-05 


-95238095 


1- 


-95238095 


2 


1-1025 


-90702947 


205 


1-85941042 


3 


1-157625 


•86383759 


31525 


2-72324801 


4 


1-21550625 


•82270247 


4-310125 


3-54595048 


5 


1-27628156 


-78352616 


5-52568125 


4-32947664 



The first column is formed by multipljring the 
previous row by 5, placing result two places to the 
right and adding in previous row as you proceed. 
When 8 places are reached commence to multiply at 
the 6th, making allowance for the 7th and adding 
result to 8th place of the previous row for new 8th 
place, and so on. 

The 2nd column is formed by dividing the previous 
present-worth by 105, putting result two places to the 
left and at the end using division-approximation. 

The 3rd column is formed by adding previous row 
to collinear amount (1st col.) of previous row. 

The 4th column is formed by adding previous row 
to collinear present-worth (2nd col.) of previous row. 
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The chief questions are these : — 

Q. 1. What annuity will a given sum buy at given 
rate for a given no. of years ? 

Find present-worth of annuity of £1 for given time 
at given rate. 

Divide this into the given sum. 

Q. 2. What sum will buy a given annuity for a 
given no. of years at a given rate ? 

Find present worth of annuity of £1 for given time 
at given rate. 

Multiply this by the given sum. 

Q. 3. What will a given annuity amount to, 
forborne for a given no. of years at a given rate p.c. ? 

Find amount of £1 annuity for given no. of years 
at given rate p.c. 

Multiply by the given annuity. 

Q. 4. What is the present worth of an annuity 
forborne for a given no. of years at a given rate p.c. ? 

Find present worth of £1 annuity for given no. of 
years at given rate p.c. 

Multiply by the given annuity. 

Example 1. What annuity will £1000 bny for 4 years at 5 p.o.? 
8 •5,4,6,9,6 I 1000-000 | £282-012 1000-000 282-012 



290-810 


60-000 


14-101 


7-134 


1050-000 


296-113 


-42 


62:500 


282012 


2 


1102-500 


678-126 


65-125 


28-906 




1157-626 


282-012 




57-881 


889043 




1215-506 


44-452 

933-495 
282012 



1216-507 

Example 2. What sum will buy an annuity of £100 for 6 years 
at 6 P.O.? 

Present worth of £1 ann. for 6 yrs. at 6 p.c. = £4*32947664. 
/. sum required = £432-948. 
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Example 3. What anm will bay an annuity of £282*012 for 

4 yrs. at 5 p.o. ? 

Present worth of £1 ann. for 4 yrs. at 6 p.o.= £8*545950. 

282*012 
595*453 

846036 

141*006 

11*280 

1*410 

•254 

14 

£1000*000 

Example 4. What will annuity of £100 amount to forborne for 

5 yrs. at 5 p.o. ? 

Amount of annuity of £1= £5*52563125. 

/. amount of annuity of £100=£552*563 (11«. 3i<f.). 

Example 5. What will be present worth of annuity in Ex. 4? 

Present worth of annuity of £1= £4*32947664. 

.-. present worth of annuity of £100= £432*948 (188. Hid.). 



EXAMPLES. 

1. Construct annuity tables for £1 at 3, 4, 3}, 4| p.c. for 
10 yrs. 

2. Extend annuity table for £1 at 5 p.c. to 20 years. 

3. What annuity can be bought for 20 yrs. at 5 p.c. with 
£1250? 

4. What sum will buy £100 a year for 10 yrs. at 3 J p.c. ? 

5. What is present worth of an annuity surrendered now 
of £356 which has still 8 yrs. to run at 4 p.a f 

6. Find amount of annuity for £1 at 3^ p.c. for 10 yrs. 

7. Find amount of annuity for £240 at 5 p.c. for 18 yrs. 

8. Find amoimt of annuity for £1 at 2^^ p.c. for 5 yrs. 

9. Find present worth of an annuity for £100 at 5J p.c. for 
4 yrs. 

10. Find present worth of an annuity for £250 at 3J p.c. for 
15 yrs. 
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16. Discount for Time. 

The present worth of any sum is the principal 
which would amount to the given sum if put out to 
interest now at a given rate until the sum falls due. 
This is required in the calculation of annuities. 

Discount is a percentage deducted from a debt or 
obligation of any kind paid before it is due. 

Interest is a percentage added to a debt or obligation 
of any kind paid after it is due. 

Firms doing business with each other always give 
discount or charge interest according to the time of 
payment. 

Hence discount for time is interest at a given rate 
for a given time — deducted instead of added. 

Bankers and Bill Discounters discount Bills of 
Exchange in exactly the same way. They deduct 
Interest on the Bill at the current rate for the number 
of days it has yet to run. 

In discounting such bills interest is reckoned on the 
three days of Sfrace allowed before payment can be 
demandea, in aodition to the currency of the bill 

17. Cash Discounts, Commission, Brokerage. 

Discownt for cash is a percentage struck off a debt 
for prompt pajrment or ready money. 

Commission and Brokerage are terms to denote 
a similar percentage charged by an agent on sales 
eflFected for another. The agent is often termed a 
broker, factor, or commission agent. He is said to 
act for a principal. 

The question of time does not often enter into the 
calculation of such percentages. 

Brokers are of many kinds, but they are all "middle- 
men" engaged in effecting sales between parties 
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directly or indirectly, and they all recoup themselves 
by charging a commission on the amount of sales. 

Bill-brokers, discount brokers, and bullion merchants 
meet at the Royal Exchange (on 'Change) for the 
negotiation of bills of exchange and the sale of bullion. 

Stock and share brokers, if members of the Stock 
Exchange, go there to buy of, or sell to, the stock- 
jobbers. 

Colonial brokers engaged in the sale of tea, coffee, 
sugar and all colonial and foreign produce frequent the 
Commercial Sales Booms in Mincing Lane. 

Brokers for com and grain have their head-quarters 
in Mark Lane. 

Marine insurance and ship brokers frequent Lloyd's 
Room in the Royal Exchange to meet the under- 
writers. 

The term " underwriters " arises from the way in 
which a broker gets a ship insured. He fills up a 
blank policy of msurance and passes it to various 
insurance representatives in the room, each of whom 
accepts a portion of the proposed insurance and " under- 
writes " it accordingly. 

There is also a Coal Exchange, and in addition 
there are brokers of wool, fruit, fish, etc., each class 
having a recognised place of meeting. 

18. Discount Questions. 

1°. To find the present worth of a sum due in a 
given time, interest being at a given rate p.c. 

Find the compound amount of £1 for given time at 
given rate. 

Then the present worth is found by dividing the 
sum by this compound amount. 

Example. Present worth of £500 due 5 years heoce at 4 p.c. 

C. Amt. on £1 for 5 years at 4 p.c. = £1*216653. 
.'. present worth =£5004-1 '216653 

= £410-963 (19ir.3<2.). 
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£l-000000 
40000 

1-040000 
41600 



1-081600 
43264 

1-124864 
44995 

1-169859 
46794 



1-216653 
1-2,1,6,6,5,3 I 500-0000 | £410-963 
133388 
11723 

774 

44 

8 

2°. To find the discount on a bill for any number 
of mos. from a given date and cashed before maturity. 

Find date of maturity by adding 3 days of grace. 

Calculate the number of days the bill has to run 
from the day on which it is cashed. 

Reckon interest on bill for this number of days at 
current rate of discount. 

Subtract interest from bill. 

The answer is what the holder receives. 

Example 1. Bill for £312. 18«. ^^d., 3 mos. date May 5, oashed 
June 3. Bate 2f . 

Currency = 92 + 3 = 95, date Aug. 8. 3 -12926 

June 3 to Aug. 8 = 66 days. 5 2171 



66x2^=132 
33 

8iJ 



8 1293 

= 171i 2 1904 

313 
62 
16 



3,6,5 I 535-88 | 1-468 
170 8 



Di80ount=£l. 9«. 4Jd. ?15 

Cash for bill=:£311. 9«. l\d. 2 9 
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Example 2. Bill for £450. 8«. 6d., 2 mo8. date March 4, cashed 
March 8. Bate 2} p.o. 

With grace tune for diaooant = 60 days. 4 '50425 

60x2|=165 5^1 

450-425 45043 

Discount = 2036 27025 

Gash for bill = £447-461 (9«. 2d. ) ^^^ 

3,6,5 I 743-20 | 2*036 

13^2 

22 



S"". Discount for cash is merely a case of per- 
centages. 

Similarly any kind of brokerage or commission. 

The percentage is always struck off the debt or 
amount of sales. 

Example 1. Find net payment of bill for £651. 9«. lO^el. Dis- 
count 2J p.o. 

6-5149 3 651-494 

130299 16-287 

82575 £635-207 (4<. Ifd). 
16-287 

Example 2. Commission on sales to amount of £2561. 9«. 4(2. 
at 3^ p.c. 

25-61466 

76-8440 
6-4037 



£88-247 (48. 11^.)- 

Example 3. Brokerage \ p.o. on sale of stock to value of 
£8645. 138. 6d. 

8 6-45670 

£10-807 (168. IJd.). 

EXAMPLES. 

(Qrace is always added.) 

1. Discount bill for 3 mos. date Feb. 20 on March 10. 
Amount £612. 13«. 8c?., rate 2| p.c. 

2. Discount bill for 2 mos. date March 13 on March 20. 
Amount £715. 9«. \0d.^ rate 2^^ p.c. 
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3. Banker discounts bill for 4 mos. date May 9 on June 1. 
Amount £1000, rate 1 J p.c. 

4. Bill Discounter cashes bill for 3 mos. dated Jime 13 on 
July 9. Amount £579. Qs. 7d.f rate 3 J p.c. 

5. Banker discounts bill 2 mos. date July 4 on July 7. 
£651. 9s. 6d,y rate 3 p.c. 

6. Banker discounts bill 60 days sight, seen June 5, on 
July 10. £1000, rate IJ p.c. 

7. Merchant cashes bill 30 days date July 8 on July 10. 
£841. 7«. 6d, rate 2 p.c. 

8. Money-changer discounts bill 90 days sight Nov. 6 on 
Nov. 20. £1000, rate 1} p.c. 

9. Banker discounts bill 3 mos. date Nov. 9 on Nov. 16. 
£541. 8s, 9d,y rate 2f p.c. 

10. Banker discounts bill 4 mos. date April 6 on May 1. 
£852. 8s. 6d.f rate 2| p.c. 

11. Commission at 3 j p.c. on sales £1512. 8s. 9d., £1756. lOs. 6e/., 
£2124. 8s. 9d. 

12. Brokerage at } p.c, 1 per mille on bills for £956. 8^. Sd., 
£1020. 78. 6d. 

13. Commission }) }> xV P*^* ^^ inland bills for £712. 6s. 8d., 
£614. 9s. lOrf., £10850. 148. 6d. 

14. Commission on sales at 3^, 4, 2| p.c. to amoimt of 
£1164. 8s. 6d., £3125. 10«. Qd., £5960. 12«. 8d. 

15. Brokerage ^ p.c. plus commission i p.c. on bill for 
£1856. 98. 4d. 

19. Stocks and Shares. 

A Company is formed to carry on a business re- 
quiring considerable capital, by the issue of shares, 
which may be bought by those who think it a good 
investment. They thus become shareholders, and are 
in fact the proprietors of the business. Such a company 
is called a joint stock company, and is usually managed 
by directors chosen from the shareholders. 

At stated intervals (generally each half-year) the 
accounts are made up and the nett profit paid to the 
shareholders as dividends. 

A Firm differs from a company only in having a 
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much smaller number of shareholders or partners who 
all jointly manage the concern. 

Also a company is generally a limited one, i.e. one 
in which the liability of each shareholder is limited to 
the amount of his shares, whereas a firm is frequently 
unlimited. 

Shares can only be purchased in whole numbers, 
but any quantity of stock may be purchased. For this 
reason many companies change their shares into stock. 

A shareholder who desires to retire from a company 
can only do so by selling out at the market price of his 
stock or shares, usually through a stock broker, who 
charges a commission or brokerage. 

The nominal value of a stock is by no means its 
market value. This depends on the credit and pros- 
perity of the company. The market price is continually 
fluctuating. 

Stocks are said to be o^ a premium, at par, or at a 
discount as the price of £100 stock is above, equal to, 
or below £100 sterling. Similarly shares are at a 
premium, at par, or at a discount as their price is 
above, equal to, or below their nominal or face value. 

The two prices published each morning in the 
newspapers opposite any stock are the outside prices 
given or charged by a stock jobber. The jobber sells 
to the broker at the higher price and buys from him 
at the lower price. The broker sells to a customer at 
the higher pnce with brokerage added and buys from 
a customer at the lower price with brokerage deducted. 

A broker's charge for Consols is 28. 6d. per cent. 
(^ p.c), for other stocks from 5*. to 10«. per cent. 

Bonds are particular classes of stocks or shares. 
They are in general certified documents issued by 
Governments, corporations or companies acknowledging 
their indebtedness, with the limits and conditions of 
pajmient and redemption of the debt. The interest is 
usually paid by coupons or warrants. 
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20. The National Debt. 

The first item in the Public Debt of this country is 
the £664,263 repaid to the Goldsmiths of London at 
the accession of William III. as partial compensation 
for the loss they sustained at the hands of Charles II. 
when he closed the Mint and took the money stored 
there. 

Another item is £11,015,100 owing to the Bank of 
England. 

Wars however have been the chief cause of the 
immense growth of the Debt. William's campaigns 
added 16 millions, Marlborough's 38 millions, George II. 
increased it by 87 millions, the American War added 
121 millions, and finally the Napoleonic struggle cost 
600 millions. In 1816 the Debt was 900 millions, but 
happily since then great reductions have been made, 
and it now stands (April 5, 1891) at £681,080,059 (of 
which the funded portion is £579,472,082). It consists 
of three parts, (1) the Funded Debt, (2) the Unfunded 
Debt, (3) Terminable Annuities. 

The Funded Debt consists of the unredeemable 
loans made by private persons to the British Govern- 
ment. They receive interest year by year, but can only 
recover the principal by selling out at the market price. 
The Government however has the right of pa3dng oflf 
at par with due notice to the holders. 

The chief kinds of stocks in the Funds were until 
recently 

(1) The Consolidated Annuities or Consols at 
3 p.c, an amalgamation of several loans into one of a 
uniform 3 p.c. interest. 

(2) The Eeduced Annuities or Consols, formerly 
paying higher than 3 p.c, but now reduced to 3 p.c. 
interest. 

(3) The New 3 p.c. Annuities. 
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(4) A few 2^ p.c., 2f p.c, 3^ p.c. and 5 p.c. 
Annuities. 

Mr Groschen's Act for the Conversion of Consols 
(1888) made a new stock at 2f p.c. 

Holders of Consols, Reduced Consols, and New 
Threes were offered an equal amount of the New 2f, 
with a small bonus for assenting by a certain date. 
The holders of all but 47 millions agreed ; those who did 
not, have received the necessary 12 mos. notice that 
their stock will be paid off at par at the convenience 
of the Government. When this has been done the 
National Debt will consist almost wholly of 2} p.c. 
stock. The Act also enacts that in 1903 the rate of 
interest will be reduced to 2\ p.c. and in 1923 the 
Government will have the right to pay off the debt 
at par. 

The Unfunded Debt consists of securities bearing 
interest but redeemable by Government at certain 
(usually) short dates. The common form of these 
securities is that of Exchequer Bills or orders upon 
the Exchequer entitling the bearer to the specified 
sums together with interest at a stated rate p.c. for 
the time of the bill in days. The usual times of these 
bills are 1, 2, 3, 4, 6, 12 mos. from the date of issue. 
They are notified to be paid off or renewed on a given 
day, and if not sent in on that day the interest ceases. 
Their price depends on the credit of the nation. Large 
capitalists eagerly seek after these bills because they 
are readily convertible and are generally at a small 
premium to ensure easy borrowing on the part of the 
Government. 

Terminable AnnnitieB are the chief instrument 
by which the Funded debt is reduced. The Treasury 
is empowered under various Acts to give Annuities for 
a certain number of years in exchange for permanent 
stock. Thus £1000 2f p.c. stock produces £27. lOs. as 

J. 12 
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yearly interest in perpetuity : the Treasury will give in 
exchange £55 a year for 20 years, at the end of which 
all payment ceases and thus in the end £1000 stock is 
struck ofif the debt. 

The capitalised value of the present annuities paid 
by the Government stood at about 68^ millions on 
March 31, 1891, but a goodly number of them will fall 
in from 1901 to 1904 

Sinking Fundi of various descriptions have been 
also employed to reduce the debt, and one is at present 
in operation : these would have been more successful if 
they had not been suspended so frequently on emer- 
gencies. 

20. The Bank of England. 

The Bank was originated in 1694, when 40 capital- 
ists joined to lend £1,200,000 to the Government at 
8 p.c. interest in return for a charter conferring certain 
privileges and powers to trade in bills of exchange and 
bullion. 

The charter has been frequently renewed, and the 
debt of the Government to the Bank is now £11,015,100. 
This forms part of the subscribed capital, known as 
Bank Stock, on which 10 p.c. is usually paid. 

In 1844 Sir Robert Peels Bank Charter Act 
renewed the charter "until the debt of the public to 
the Bank be paid." It limited the note issue to 
£14,000,000 upon securities of which the above debt 
forms part ; beyond 14 millions, notes can only be issued 
against coin or bullion stored in the Bank. 

The principal functions of the Bank are : — 

1°. For the Government: It keeps the Government 
banking account, superintends the transfers of stock 
(Consols, etc.) and pays the interest on the National 
Debt. 
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2°. For the coinage : It buys gold at £3. 1 Is. 9rf. 
per oz. and sells sovereigns at £3. Via. lO^d per oz. 
Thus practically it is the only channel by which gold 
reaches the Mint. 

3"". For the banks : It keeps the reserves of all the 
larger banks and discount houses. 

4"". For the public : It issues notes which it must 
always cash in gold on presentation. If the issue 
exceed 14 millions, bullion must be kept to meet all 
notes beyond. When the supply of bullion is not 
much above the amount required to meet the notes, 
the Bank increases its rate of discount to attract gold 
to the Bank. When the supply is large the rate is 
lowered. The market rate of discount is largely in- 
fluenced by the bank rate. 

21. The Stock Exchange. 

The Stock Exchange is regulated by a committee 
of 30, including the Chairman and Deputy-Chairman, 
chosen from among the members by ballot year by 
year. The membera are 2,500 in number, and consist 
of jobbers or brokers. Jobbers are dealers who buy 
and sell at market prices. 

Brokers deal with the jobbers on behalf of the 
public and charge commission. 

The Stock Exchange only recognises its own 
members, and all their dealings must follow the usages 
of " the House." 

Settlements take place twice a month, at dates 
arranged by the committee. 

Consols however are settled only once — at the 
beginning of the month. 

Stock Exchange terms : — 

1". Scrip (Subscription) is applied to the certifi- 
cates of payment of deposits or calls prior to the issue 
of the real bonds. 

12—2 
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2"". Time bargains are speculative transactions 
without the payment or transfer of stock or sharea 
At the time appointed the parties receive or pay the 
difiference between the then price and the price named. 

3°. A bvll buys stock, for which usually he cannot 
pay, with a view to selling again at a higher price. 

A bear sells stock, which usually he does not possess, 
with a view to buying back at a lower price. 

The Americans use the terms " long '* and " short " 
for " bull " and " bear." 

At the settlement the difference in the buying and 
selling prices alone changes hands. 

4°. Contango is a sum paid per cent, or per share 
by a speculator for the rise for the privilege of deferring 
payment till the next settlement. 

Backwardation is a sum paid per cent, or per share 
by a speculator for the fall to postpone delivery of 
shares or stock till the next settlement. 

Both these are called "continuation rates." The 
postponement is called "carrying over." 

5°. Options are transactions by which a speculator 
limits his losses by paying a fixed sum when the 
bargain is made. They may be "a put and call," 
"a put" or "a call." 

A put and call enables an operator to sell or 
purchase at a fixed price on a certain day. 

A put enables an operator to sell at a fixed price 
on a certain day. 

A caU enables an operator to buy at a fixed price 
on a certain day. 

The Americans use the term " spread " for a " put " 
or " call." 

A straddle is the same option at one price 
whether a put or call. 
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6"". Arbitrage occurs when identical securities are 
bought in one market and sold in another. 

7°. Hammering is the declaration of a defaulter. 
The head waiter strikes three blows with a mallet. 

8°. Cornering occurs when a scarcity of stock is 
created to prevent a dealer from obtaining what he has 
previously sold except at much higher prices. The 
dealer is said to be "cornered." This happens when 
the dealer undertakes to deliver stock or shares beyond 
his powers. 

9°. Slang terms and contractions are used for 
nearly every stock known; e.g. Brums, i.e. L. and 
N. W. R. Stock ; Goschens, i.e. 2f Consols ; Saras, i.e. 
Sheffield Deferred. 

Outiide Brokers, i.a brokers who are not members 
of the Stock Exchange, supply their customers through 
the brokers who are members. The commission charged 
being halved between the outside broker and the 
member he employs. 

22. The Calculation of Stocks. 

The calculation of stocks is very similar to that of 
freehold property (q. v.). 

What is called rents in freehold property is called 
dividends in stock, but in each case a permanent yearly 
or half-yearly income is purchased for a specified sum 
paid at once. 

Stock is not money, but value for money. It gives 
the holder the claim to a certain yearly or half-yearly 
dividend. Like all purchasable property or income, 
its price varies with the stability of Governments and 
the prosperity of countriea 

Brokerage must always be reckoned in all the 
calculations. 
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For Government stocks the charge is usually \ p.c, 
for others from i to J p.c. or more. 

It is always added to, or subtracted from, the 
price. 

The chief questions are : 

1°. To find cost of buying a given quantity of a 
certain stock at given price. 

Divide quantity by 100 and multiply by the price 
plus brokerage. 

Note. The interest is of no account in this question. 

2°. To find how much stock of given price can be 
bought for given money. 

Multiply money by 100 and divide by the price 
plus brokerage. 

Note, The interest is of no account in this question. 

3°. To find gain or loss by selling out. 

Multiply difference of buying price plus brokerage 
and selling price less brokerage by tne amount of 
money invested and divide by 100. 

Note, The interest is of no account in this question. 

4°. To find how much new stock of given price 
can be bought from the proceeds of selling out a 
given amount of stock of given price. 

Divide given amount of stock by 100 and multiply 
by the price less brokerage. 

Multiply the proceeds by 100 and divide by the 
new price plus brokerage. 

Note. The interest is of no account in this question. 

5°. To find income from investing a given sum in 
stock of ^ven price and rate. 

Multiply rate by sum and divide by price plus 
brokerage, or 



CALCULATION OF STOCKS, 183 

Find stock purchasable by 2'', and multiply it by 
rate 

100' 

6°. To find rate of interest (p.c.) given by investing 
in a stock of stated price and rate. 

Multiply rate of stock by 100 and divide by price 
plus brokerage. 

Note. The amount invested is of no account in this 
question. 

T"". To decide which of two stocks is better invest- 
ment. 

Find rate of interest given by each from 6°, or 

^, - ^. rate x 100 

compare the fractions — ^^ , — , . 

^ price + brokerage 

The greater is the better. 

Note. The amount invested is of no account in this 
question. 

8°. To find alteration in income by transferring 
fi*om one stock to another. 

Obtain the proceeds of selling out from first stock 
as in 4 . 

Also get income from first stock by second rule in 5°, 
and use first rule in 5° to get income from investing in 
new stock the proceeds of selling out. 

The diflTerence is the alteration in income. 

9°, To find at what price a stock of given rate can 
be bought so as to give a certain rate p.c. interest. 

Multiply dividend rate by 100 and divide by rate 
of interest desired. 

Add brokerage for answer. 

Note, The amount invested is of no account in this 
question. 
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Example 1. To bny £7000 stook in 8 per cents, at 94, brokerage 
ip.o. 

\W = 70x94|==6580+82=£6588.15«.0d. cost. 

EzampU 2. What stock in 4*8 at 108 will £1000 buy ? 

1000 X 100= 100000 lfifi;l,2fi \ 100000*0 | 924-866 

2687 5 

6250 

92 5 

60 

Atuwer. £924. lis. l^d. stock. 6 

Example 3. £860 invested in 3's at 98, sold oat at 95. 

Gain = £8-60 x(94{- 931) 

=£8-60 X 11=8*60 
4*25 
2-126 



£14-876 



Example 4. Transfer £8000 stock from 8's at 94 to the 4'8 at 1071. 

80x93i=£7610 1,0,8 | 761000 | 6963-704 

7610xl00-f-108=£6963.14«.ld. Am, ioao 

~680^ 
400 
760 
"~4 

Example 5. Income from £712 invested in 3i's at 92. 

712x3i= 2136 
866 



92/1^,6 I 2492-00 | 27060 

649 000 

. .4 626 
Ant. £27.1«.0(2. .,.ig 

Example 6. Bate p.c. of 3i's at 96. 

3-26 X 100=326 96/M/5 | 326-000 | 8-416... 

826 -f 96}=3-416... p.c. 39 526 

T675 
624 
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Example 7. Which is better inyestment: the 3*s at 91 or the S^'b 
at 96? 

Comparing the decimalB ^^ =s 3*2. . . 

350 

^r^ = 8*6. . . .'. 8i'B at 96 are better. 

96^ 

^ ..,-.. 800 360 

Or comparing the uactions ^rrz > < ^r^z 

91-1 9ot 

as300x96|><350x91i 

81500 
28800 350 

37i 48| 

28887i > < 81898] 
.-. 3i*8 at 96 18 the better. 

Example 8. Find change in income by transferring £9478*424 
stock from 3*s at 95f to 4i's at 111|. 

9473*424 x 95i-f-100 =£9047*120 money reatised. 

Int. on £9047120 at 3 for 96J1 ^£284*203 
or on £9473-424 at 8 p.o. J 



9047*120 X 100 ^112= £8077.786 new stock. 

Int. on £9047* 
or on £8077* 



r-m^4i for 112) ^353.500. 
r'785 at 4} p.c. ) 



9047*120 X 8-^96i = £284*203 


9047*120 X 4i-T- 112 =£363*500. 

36188-48 
4523*56 


95-,6 1 27141*360 | 284*203 
8041 
4013 
1936 


112 1 4071-204 363*500 
211 
.392 
*560 


260 


£363-590 
284-203 



Difference = £79*297 

Example 9. Find price of 3j's so as to produce 7 p.o. 

3-25 X 100-5-7=325-7-7=46-428 

Brokerage = '125 

Am, 46*553 
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EXAMPLES. 

1. Find the price of 

(1) £8000 stock in the 3 per cents, at 91. 

(2) J67120 stock in the 2| per cents, at 95. 

(3) £8340 stock in the 3| per cents, at 93|. 

(4) £812 stock in the 5 per cents, at 121)|. 

(5) £7358 stock in the 8 per cents, at 16l| . 

2. Find stock purchasable by 

(1) £7125 in the 4's at 101 J. 

(2) £9650 in the 3's at 94^. 

(3) £712. 13«. 8fl?. in the 3f s at 96f . 

(4) £950 in the 4}'s at 105. 

(5) £1000 in the 2f s at 95| . 

3. Find the income of the above stocks in Q. 1 and 2. 
4 Find the rates p.c. of the above investments in Q. 2. 

5. Transfer the stocks in Q. 1 to the 

(1) 3|'s at 96. (2) 3's at 97 J. (3) 4»s at 99|. (4) 3f s at 
94J. (5) &i's at 122 respectively. 

6. Which is the better investment in the above transfers ? 

7. Find changes in the incomes of the same. 

8. Find prices of all the percentages from 1 to 5, proceeding 
by halves, so as to gain 10 p.c. additional in each case. 

9. Find the cost of purchasing the stated amounts of stock 
in these quotations 

(1) £8000 Belgian 3 p.c. 1874, 96—98. 

(2) £3000 Chilian 1886, 92^93J. 

(3) £5000 Greek 5 p.c. 1884, 79—80. 

(4) £2000 Brighton ord. 165—167. 

(5) £4000 Gt. Eastern 89f— 90^. 

(6) 7000 Erie shares 27f — 28J. 

10. Find change in income from selling out £1000 stock of 

(1) District Preference 3 p.c. 89 — 91 and buying Midland 
4} p.c. 158J— 159. 

(2) G. and S. W. 4 p.c. Pref. 125—127 and buying N. 
Staff. 4 p.c. 138—140. 

(3) Baltimore 4J p.c. Gold Bonds 108^ and buying 
Chicago 5 p.c. Bonds at 111. 

(4) Lambeth Waterworks 7 J p.c. 192 — 196 and buying 
Debenture Corp. 4J p.c. 105 — 109. 
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TABLE OF DATS. 



This table is for use in all questions requiring the number of days 
between two dates, viz. Interest, Discount, Bills of Exchange, Equated 
Payments, Gash Balances, etc. 



Examples of its use, 

1. No. of days between Feb. 17 and Aug. 13. 

(Aug. 13. 225 
(Feb. 17. _48 

No. = 177 



2. No. of days between Nov. 6, 1888, and March 10, 1889. 

jDeo. 31, 1888. 365 55 

I Nov. 6, 1888. 310 Mar. 10. _69 

55 No. = 124 
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Jan. 1 


1 


Feb. 16 


47 


Apr. 3 


93 


May 19 139 


2 


2 


17 


48 


4 


94 


20 140 


3 


3 


18 


49 


6 


96 


21 141 


4 


4 


19 


50 


6 


96 


22 142 


5 


5 


20 


51 


7 


97 


23 143 


6 


6 


21 


52 


8 


98 


24 144 


7 


7 


22 


53 


9 


99 


26 145 


8 


8 


23 


54 


10 


100 


26 146 


9 


9 


24 


65 


11 


101 


27 147 


10 


10 


25 


56 


12 


102 


28 148 


11 


11 


26 


57 


13 


103 


29 149 


12 


12 


27 


68 


14 


104 


30 150 


13 


13 


28 


59 


16 


106 


31 151 


14 


14 


Mar. 1 


60 


16 


106 


June 1 152 


16 


15 


2 


61 


17 


107 


2 153 


16 


16 


3 


62 


18 


108 


3 154 


17 


17 


4 


68 


19 


109 


4 166 


18 


18 


5 


64 


20 


110 


6 156 


19 


19 


6 


65 


21 


111 


6 167 


20 


20 


7 


66 


22 


112 


7 158 


21 


21 


8 


67 


23 


113 


8 159 


22 


22 


9 


68 


24 


114 


9 160 


28 


23 


10 


69 


26 


115 


10 161 


24 


24 


11 


70 


26 


116 


11 162 


25 


25 


12 


71 


27 


117 


12 163 


26 


26 


13 


72 


28 


118 


13 164 


27 


27 


14 


73 


29 


119 


14 166 


28 


28 


15 


74 


30 


120 


16 166 


29 


29 


16 


75 


May 1 


121 


16 167 


30 


30 


17 


76 


2 


122 


17 168 


31 


81 


18 


77 


3 


123 


18 169 


Feb. 1 


32 


19 


78 


4 


124 


19 170 


2 


33 


20 


79 


6 


126 


20 171 


3 


84 


21 


80 


6 


126 


21 172 


4 


35 


22 


81 


7 


127 


22 173 


5 


36 


23 


82 


8 


128 


23 174 


6 


37 


24 


83 


9 


129 


24 176 


7 


38 


25 


84 


10 


130 


26 176 


8 


39 


26 


86 


11 


131 


26 177 


9 


40 


27 


86 


12 


132 


27 178 


10 


41 


28 


87 


13 


133 


28 179 


11 


42 


29 


88 


14 


134 


29 180 


12 


48 


20 


89 


15 


136 


30 181 


18 


44 


81 


90 


16 


136 


July 1 182 


14 


45 


Apr. 1 


91 


17 


137 


2 183 


15 


46 


2 


92 


18 


138 


3 184 
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July 4 185 

5 186 

6 187 

7 188 

8 189 

9 190 

10 191 

11 192 

12 193 

13 194 

14 195 

15 196 

16 197 

17 198 

18 199 

19 200 

20 201 

21 202 

22 203 

23 204 

24 205 

25 206 

26 207 

27 208 

28 209 

29 210 
80 211 
31 212 



Aug. 1 
2 
3 
4 
5 



213 
214 
215 
216 
217 

6 218 

7 219 

8 220 

9 221 

10 222 

11 223 

12 224 

13 225 

14 226 

15 227 

16 228 

17 229 

18 230 



Aug. 19 231 

20 232 

21 233 

22 234 

23 235 

24 236 

25 237 

26 238 

27 239 

28 240 

29 241 

30 242 

31 243 
Sept. 1 244 

2 245 

3 246 

4 247 

5 248 

6 249 

7 250 

8 251 

9 252 

10 253 

11 254 

12 255 

13 256 

14 257 

15 258 

16 259 

17 260 

18 261 

19 262 

20 263 

21 264 

22 265 

23 266 

24 267 

25 268 

26 269 

27 270 

28 271 

29 272 

30 273 



Oct. 



4 277 

5 278 

6 279 

7 280 

8 281 

9 282 

10 283 

11 284 

12 285 

13 286 

14 287 

15 288 

16 289 

17 290 

18 291 

19 292 

20 298 

21 294 

22 295 

23 296 

24 297 

25 298 

26 299 

27 300 

28 801 

29 802 

30 303 
81 304 



Nov. 1 
2 



305 
306 



3 307 



4 
5 



Oct. 



1 
2 
3 



274 
275 

276 



308 
309 

6 810 

7 311 

8 312 

9 313 

10 314 

11 315 

12 316 

13 317 

14 318 

15 319 

16 320 

17 321 

18 822 



Nov. 19 828 

20 824 

21 825 

22 826 
28 827 

24 828 

25 329 

26 830 

27 831 

28 832 

29 833 
80 834 



Deo. 



1 385 

2 886 
8 837 
4 
5 



838 
339 

6 840 

7 841 

8 842 

9 343 

10 344 

11 345 

12 346 

13 847 

14 348 

15 349 

16 350 

17 351 

18 352 

19 353 

20 854 

21 355 

22 856 

23 857 

24 358 

25 359 

26 360 

27 361 

28 362 

29 863 

30 364 
81 365 



SECTION VIII. 
ACCOUNTS AND BALANCES. 

1. Invoices and Bills. 

A TradesmarCs Bill is a list of goods bought with 
prices attached — which is presented for payment over 
the counter or sent in at fixed periods of the year to a 
customer who has an account with the tradesman — the 
term Account is used in the same sense as Bill when 
thus sent in. 

Invoices are memoranda of goods with prices sent 
to a buyer and always accompanjdng the goods. When 
the time for payment comes an account embodying 
these invoices is sent to the customer. 

Very frequently the details are not given but the 
goods are set down " as per Invoice " of a given date. 

If the items are given the account is a detailed 
account. 

Invoices are always detailed. 

An Account Sales is a written account of goods sold 
on commission, their price, expenses, and net value — 
after deduction of the percentage. 
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1^. Instance of an Invoice. 



Newark, 18th Feb. 1892. 



Mr Henbt Pabkbb. 



Bought of John Habdiho, 

Draper and Silk Mercer. 




Feb. 18 13 yds. black serge at 2t, ^d, 
3 yds. Honiton lace at 7«. 9<2. 
18 yds. of twiU at 8«. A\d. 
10 dozen handkerchiefs at d«. 6d. 
15 pairs tan gloves at S<. \d, 
14 yds. of silk at 4«. 6<2. 

' 14 I 14 
Terms. 5 p.o. diaootmt within one month. 

2°. Instance of an Accownt Sales. 

Aocotmt Sales. 

Account sales of 1000 boxes of tea per S.S. San Salvador on account 
of Messrs. Hare and Blackett, Canton. 



1892 
June 1 
June 24 
July 7 
July 20 



250 boxes net 8250 lbs. at 4«. 2d. 
450 „ y, 10000 lbs. at 3«. 4(2. 
200 „ M 6000 lbs. at Bs. 6d. 
100 .. „ 2000 lbs. at 3«. lOd. 



>f 



Freight and charges £110. 9s. 6d. 
Commission at 2^ p.c. £120. 9«. 4^(2, 

Net proceeds 
London, July Slst, 1892. B. S. Budgett A Co. 



£ 


8. 


d. 


1718 


15 





1666 


13 


4 


1050 








883 


6 
15 


8 


4818 





280 


18 
16 


lOi 


4587 


IJ 



EXAMPLES. 

1. Construct appropriate invoices for these transactions. 

(1) 84 yds. silk at 3*. lOJrf. 
91 yds. linen at Is. 3fd. 
102 yds. flannelette at 3J<f. 
20 pairs of taffeta silk gloves at 2s. *7d. 
50 dozen handkerchiefs at 5«. 7d. per dozen. 
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(2) 30 lbs. flour at Z{d. 

84 bags oatmeal at 25«. Qd, 

90 bags meal at 27«. Ad, 

3 cwt. seeds at \0s. Id, per cwt 

(3) 18 lbs. bacon at 6^. 

25 sultana cakes at ^^, 
30 Madeira cakes at \s. \\d, 

19 lbs. lard at 3|d 

27 lbs. bitouits at 6}d 

(4) 150 yds. blue sei;ge at %8. \\d. 
75 yds. calico at 3 j<i^. 

24 yds. silk at 4«. lle^. 

10 doz. lengths cord at 1«. Ojc^. 

20 pairs silk gloves at 2«. Z\d. 

2. Make out account sales on these transactions. 

(1) 1000 lbs. of tea. 250 at 3«. hd, 350 at 4m. Id. 200 
at 3«. 4d. 200 at 3«. Id. Commission 2} p.c. Charges 7 per 
mille. 

(2) 1000 bags of rice each containing 23 cwts. 225 at 2^. 
250 at Z\d. 500 at 2|d^. Kemainder at Ad. Commission 5 p.c. 
Charges 2 per mille. 

(3) 8000 bags of maize. 2000 at 25«. 9(i. 3000 at 32«. 6cf. 
1500 at 34«. Id. 500 at 41«. ^. Commission 4| p.c. Charges 
fpc 

(4) 7830 bales N.S.W. and Queensland wool at Is. \\d. 

per lb. 
2225 Victorian at Is. 3d per lb. 
4963 New Zealand at Is. 2jd per lb. 
503 Tasmanian at 11^. per \h. 
Commission 4J p.c. Charges J p.c. 



Book-keeping. 

2. Book-keeping is the science of arranging 
commercial transactions in a series of books for the 
purpose of accounts. 

The books which a merchant theoretically requires 
are three in number, but practically he uses others to 
reduce labour and simpliiy his accounts. 
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The three essential books are 

1. The Waste Book, a rough record of all trans- 
actions in order of time. 

2. Hie Journal, a technicsd arrangement of these 
transactions for transfer to the ledger. 

3. The Ledger, a classified arrangement of the 
journal into various accounts. 

Practically most merchants have separate books for 
all transactions of a similar character and use the 
journal to arrange only those transactions not included 
in the special subsidiary books. Such books are : — 

4. Bought Book, a record of goods bought on 
credit. 

5. Sales Book, a record of goods sold on credit. 

6. Cash Book, a record of cash received and paid 
and discounts received and allowed. 

7. Petty Cash Book, for small payments (subsidiary 
to the Cash Book). 

8. Bill Book, a record of promises of payment to 
or by the merchant. 

The Ledger will contain an abstract of the foregoing 
books. 

The use of the Waste Book requires no explanation 
it is ruled for one money column. 

The use of the Journal is very important, it is 
ruled for two money columns — ^a debtor and creditor 
column — thus representing the two sides of an account 
in the ledger. Each transaction is at once assigned to 
two places, a personal account and some other. 

J. 13 
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Example. 

I pay B. Brown £20. 158. 4d. /. his aooount is debtor. 

Cash aooount is obviously oreditor. 

I buy goods of S. Smith worth £15. 108. M. :. goods account is 
debtor. 

S. Smith's aooount is obviously oreditor. 



The Journal. 



4 

7 



February. 
B. Brown. 

To cash. 
Goods. 

To S. Smith. 





! Dr. 






Cr. 






1 £ 


8. 


d. 


£ 


8. 


d. 


Dr. 


; 20 


15 


4 








Cr. 


1 






20 


15 


4 


Dr. 


< 15 


10 











Cr. 
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1 






15 


10 






The Ledger is the most important book of all, it is 
ruled on each page in two sections, representing debtor 
and creditor sides. It contains a large number of 
accounts of all kinds — personal, real and fictitious. 
Each entry is placed to two of these accounts at least, 
thus embodying the principle of double entry, the 
principle always employed where accuracy is desired. 

The most numerous accounts are the personal 
accounts. 

Besides these there are usually the cash, the goods, 
the profit and loss, the balance, and the capital 
accounts. 

Examples of these follow. 
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3. Equation of Pasrmento. 

A problem of great frequency and importance in 
business, is to find the equated time or date when the 
sum of several debts due at different times may be 
paid. 

The term of credit is the time to elapse before a 
debt is due. 

The equated term of credit is the time to elapse 
before the sum of several debts due at different times 
is due — ^reckoned firom some arbitrary zero daie. 

The equated tims is found by adding the equated 
term to this convenient arbitrary zero date. 

The zero date is generally either the first date of 
any bills due or the first day of the month in which 
the account begins. . 

The latter date is in general the more convenient. 

The cases are three in number : — 

" To find the equated time of bills bought (1) for 
unequal times at different dates, (2) for equal times at 
different dates, (3) for unequal times at the same 
date." 

(1) " For bills at different dates for unequal times," 
Convert times into days, using convenient zero date. 
Multiply each item by its term of credit in days. 
Add the items and these products. 

Divide the sum of the products by the sum of the 
items. 

The answer will be the equated term in days. 

Add this to the zero date to obtain the equated 
time. 

(2) " For bills at different dates for equal times," 
we mav proceed as in the above rule or find the 
equated time for the dates alone, adding on the term 
of credit afterwards. 
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(3) '' For bills at the same date for uneaual times," 
the given date should be taken as the zero date. 

Note. Use the Tftble of Dftyi tiffoaghoat. 

If months and fractions of a month (30 days to the 
month) are employed the work is leas, but the results 
are not so accurate always. 



Zero 
date 
Ap.l. 



Example. The equated time of the foUowing bOlB. 

To merohandifle 6 mo8. credit 

2 mo8. 
4moB. 



1890 
Ap. 4. 

May 20 



Jane 1 



July 10 



II 



II 



II 



>i 



8 mos. 



II 



II 



1920 
£320x186 2560 
820 



£468 X 110 
£524x183 



Equated term. 171 days. 
Equated time. Sept. 9» 1890. 



£760 X 192 

\ 



4680 
4680 

1672 
4192 
524 

1520 
6840 
760 



2072 I 85281 2 | 170 
14561 
...572 



4. The Averaging and Balancing of Account!. 

An Account is the statement of business transactions 
between debtor and creditor. 

Averaging Accounts is the process of finding the 
date on which the balance is due (i.e. the equated 
term of the balance fi'om some zero date). 

A Balance is the difference of the two sides of an 
account. 

A Cash Balance differs from the balance by the 
interest due or the discount claimable. 

The creditor receives interest on the balance from 
the date on which it is due to the date of settlement. 

The debtor is entitled to discount off the balance 
for the time he pays it before the date on which it is 
due. 
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V. Rule fbr Averaging Accounts. 

Multiply each sum on both sides by its term of 
credit in days — ^reckoned from a convenient zero date. 

Add the amounts and the amounts multiplied by 
the days on each side — all four separately. 

Find balance of the account and also the difference 
of the amounts x the days on the two sides. 

Divide this difference by the balance. 

The answer will be the equated time in days from 
the zero date. 

If the balance of the products is in favour of the 
debtor side — the equated term must be added to the 
zero date to ^et the date on which the balance is due, 
and if it is paid before this date discount is allowed. 

If the balance of the products is in favour of the 
creditor side — the equatea term must be subtracted 
from the zero date to get the date on which the balance 
was due, and interest is charged &om this date to the 
date of payment. 

2% Rule for finding the Cash Balance at any 
date. 

Multiply each sum on both sides by the difference 
in days between its date and the date of striking the 
cash balance. 

Add the amounts and these products on both sides 
— all four separately. 

Find balance and difference of products. 

^, ,.«. « , ^ rate of interest . 
The difference of products x o^^/x/^ gives 

interest due or discount claimable. Add to or subtract 
from balance — for the cash balance. 

If the balance of products is in favour of the debtor 
side — interest must be added. 

If the balance of products is in favour of the creditor 
side — discount may be subtracted. 
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3°. Rule for monthly itatements (cash balances 
at the end of the month). 

Multiply each item by the difference in days between 

the date and the end of the month. 

Add the amounts and the products. 

»,, , ^ rate of interest . . , , , 
The products x ^^^^ gives mterest due. 

Add to balance this interest for the cash balance. 

Note, For all these operations use the Table of 
Days. 

Less work is involved in working with months and 
decimals of a month (30 days), but the results are not 
so accurate. 

Example 1. Averaging aoooonts. 

To find the equated time of paying the balance of this aooonnt : — 



1890 


Dr. 


1890 


Cr. 


Mar. 12 
Ap. 17 
May 10 


£ 9. d. 
Togoods. 3mos. 641 12 71 
„ 4mos. 650 9 6 
6mos. 1000 


May 10 
July 2 
Aag.l2 


£ $. d. 

By cash 850 
M 872 8 9 
n 500 



Zero date March 1. 



£641-630x103; 

£650-475x159 

£1000-000 x2541 

£2292-105 

£1222-437 

Balance £1069*668 



1924-890 

64163-0 

65047-5 

32523-75 £350000 x 70 
: 5854-275 £372-437x123' 
254000000 £500000 x164' 

423515-415 £1222-437 
152309-751 

271205-664 



245000 
37243-7 
7448-74 
1117-311 
50000000 
3000000 
2000-00 

152309*751 



1A6/9/6168 I 271205-664 | 253-7. Equated term. 
573 
38 

7 
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The prodoots are in fitTonr of the debtor aide. 

.'. the equated term must be added to the zero date. 

Thus the equated time is Nov. 10, 1890. 

The work may be shortened by ealling £641. 12«. l^d, £642, and 
£650. 9<. 6<i. £650, and £872. 8«. 9d. £372— the same result is obtained 
as to time here, but this is not always the case. 



Example 2. Averaging accounts. 



1889 



7)r. 



1889 



Cr, 



June 18 
Nov. 26 

1890 
Feb. 20 



£ «. d. 

To goods 974 12 6 
150 10 4 



I* 



i> 



124 7 3 
Zero date June 1. 



July 6 
Deo. 16 

1890 
Mar. 10 



£ 8. d. 
By note 150 

By merchandise 232 8 11 



ft 



461 5 



974-625x17 
150-516x178' 
124*362 X 264 



1249-503 
843-695 



Balance 405-808 



9746-25 
6822-375 
15051-6 
10586-12 
1204-128 
24872-4 
= 7461-72 
497-448 

76192-041 



150-000x35 

232-445x198! 

461-250 x282' 

843-695 



4,0,5/8|08 I 105154-569 | 259. Equated term. 
239 
36 



4500-00 
750-00 
23244-50 
2092005 
1859-560 
92250- 
86900-0 
922-50 

181346-610 
76192-041 

105154*569 



The products are in favour of the credit side. 

.'. the equated term must be subtracted from the zero date. 

Thus the balance was due on Sept. 15, 1888. 

Note, This may seem peculiar, but the debtor had 76192 days 
from June 1, 1889 to pay £1 by the terms of the transaction, whereas 
he actually took 181346 days to pay it (105154 days too much). Hence 
as compensation he should have paid the balance (£406) 259 days 
before June 1, 1889, since 406 x 259 = 105154. 
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Example 3. To find cash balanoe in Example 1 on Aug. 13. 

JOiscomit at 5 p.o. p. a. 

Aog. 12 to Nov. 10 is 90 days. 

Difloonnt on £1069-668 for 90 days at 5 p.o. := £13-187. 

10*69668 
09^ 

7,8 I 962-701 I 13-187 

282 

18 7 

64D 

66 

5 

.*. Gash balance due if paid ( _ £1069*668 
on Aug. 12 j - 18187 

£1056*481 



Example 4. To find cash balance on March 10, 1890, in 
Example 2. 

Interest at 5 p.o. p.a. 

974*626 X 265 = 258275*625 150000 x 247 = 87050000 
150-516x104= 15653*664 232*445 x 84 = 19525*380 
124*362 X 18= 2238-516 461 250 x = 



276167*805 56576*380 

56575-380 

219592-425 

Balance of products is in favour of debtor side. .-. Interest is 
added. 

73 I 2195-92425 | 30-081 
592 
84 
11 

.'. Cash balance due if paid ) _ £405 -808 
on March 10, 1890 \ ~ 30081 

£436-889 
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Example 5. Monthly statements. 

To find cash balance at end of September on this account. 

Interest 6 p.c. p.a. 



1891 



Sept. 4 

» 6 
10 
13 
15 
20 
25 
27 



>» 
»» 

>» 

M 



Dt, 



To goods 



£ 8. 


d. 


is 836 13 


9 


912 12 


H 


815 .0 





620 11 


9i 


730 17 


6 


651 13 


81 


736 8 


7 


1000 






6303-881 
13093 

Cash balance £6816-974 



£836-687 X 26 \ 
£912-617x25 
£816-000x20 
£620-589 X 17 
£730-875 X 15 > = 
£651-684x10 
£736*429 X 5 
£1000000 X 3 

£6308-881 J 



5020-122 
16733-74 
4563-085 
18252-34 
16300-000 
6205-89 
4B44-123 
7308-75 
3654-875 
6516-84 
3682 145 
3000-00 

95581-410 



73 I 965-81410 | 13093 
226 
6 81 
244 
25 



EXAMPLES. 

1. Find equated time for the following accounts. 

(1) To goods, May 9, 6 mos. £412. 17«. ed 
To goods, June 3, 4 mos. £351. 8«. Go?. 
To goods, July 4, 3 mos. £612. 13«. Id. 
To goods, Aug. 7, 4 mos. £506. 8«. 8o?. 

(2) To merchandise, Feb. 20, 5 mos. £364. 8«. Id, 
To merchandise, March 11, 4 mos. £512. Is. Qd. 
To merchandise, April 4, 3 mos. £'416. 8«. 4d. 
To merchandise, June 6, 1 mo. £1000. 0«. Od, 

(3) To goods, May 4, 4 mos. £5126. 
To goods, June 6, 4 mos. £7184. 
To goods, July 8, 4 mos. £9651. 
To goods, Aug. 9, 4 mos. £7364. 

(4) To goods. May 1, 5 mos. £764. 10«. Od. 
To goods. May 1, 3 mos. £865. 5«. Od. 
To goods. May 1, 4 mos. £900. 6«. M. 
To goods. May 1, 6 mos. £600. 0». Oc?. 
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(5) To merchandise, Jan. 6, 3 mo6. £651. 10«. M. 
To merchandise, Feb. 10, 4 mos. £840. 0». Orf. 
To merchandise, Ap. 9, 2 mos. £712. 13«. Ad, 
To merchandise. May 12, 3 mos. £1500. 0«. Od. 
To merchandise, Jmie 10, 4 mos. £940. 12«. 6{f. 

2. Average and find the cash balances on the following 
accounts. 

(1) 1889. Dr. 

Mar. 16, To goods, 3 mos. £580. 17*. 9k?. 
Ap. 12, To goods, 4 mos. £708. XOs. Odf. 
May 10, To goods, 4 mos. £952. Os, Od, 

1889. Cr. 

May 7, By cash, £640. 8s. Id. 
Jmie 3, By cash, £312. 9s. Qd. 
Aug. 5, By cash, £700. Os. Od. 
Cash Balance due on Aug. 20. 

(2) 1890. Dr. 

Jan. 19, To merchandise, 5 mos. £657. 
Feb. 7, To merchandise, 3 mos. £840. 
April 8, To merchandise, 4 mos. £1725. 
May 19, To merchandise, 4 mos. £961. 

1890. Cr. 

Feb. 5, By cash, £500. 
March 30, By cash, £700. 
April 30, By cash, £1000. 
June 6, Bv cash, £1200. 
Cash Balance due on June 30. 

(3) 1892. Dr. 

Jan. 18, To goods, 4 mos. £782. 6«. 6d. 
Feb. 20, To goods, 2 mos. £814. 6s. lOd. 
March 10, To goods, 3 mos. £900. 7s. ed 
April 30, To goods, 6 mos. £654 Ss. Od. 
M&j 15, To goods, 3 mos. £500. 09. Od. 

1892. Cr. 
Feb. 1, By cash, £1000. 
March 3, By cash, £500. 
April 28, By cash, £700. 
May 12, By cash, £630. 
June 4, By cash, £400. 

Cash Balance due on June 10. 
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(4) Average and balance the above accounts when Dr. 
and Cr. dates are these : — 



(1) 



Dr. 
Mar. 7. 
Ap. 3. 
May 5. 



Cr. 

May 16. 
June 12. 
Aug. 10. 



(2) 



Dr. 
Jan. 5. 
Mar. 2. 
Ap. 30. 
M!ay6. 



Cr. 
Feb. 19. 
Mar. 7. 
Ap. 8. 
June 19. 



(3) 



Dr. 
Jan. 1. 
Feb. 3. 
Mar. 2a 
Ap. 12. 
M!ay 4. 



Cr. 
Feb. 18. 
Mar. 20. 
Ap. 10. 
May 30. 
June 15. 



3. Draw up the monthly statements of these transactions. 
"To goods." 

(1) Jan. 3, £812. Jan. 5, £750. Jan. 9, £624 Jan. 13, 
£500. Jan. 23, £816. Jan. 27, £914. 

Find cash balance, (interest at 5 p.c. p.a.) at end of month. 

(2) May 1, £712. IOj. May 5, £847. May 12, £623. 7«. 
6fl?. May 17, £600. May 22, £863. May 27, £914. 7«. 8d Cash 
balance on May 31, at 5 p.c. p.a. 



4. Average this account. 

1890. Dr. 
June 16, To goods, £970. 
Nov. 20, To goods, £156. 

1891. 
Feb. 10, To goods, £125. 



1890. Cr. 
July 10, By note, £145. 
Dec. 12, By goods, £237. 

1891. 
Mar. 6, By goods, £464. 



5. Partial Payments or Pairmenti on Account. 

Partial pa}nnents are frequently made either before 
or after a bill or account is due — if before, discount is 
allowed ; if after, interest is charged. In the case of 
bonds and other interest-bearing obligations the pay- 
ments are usually indorsed on the back. 

Bankers are constantly loaning money for profit — 
in partial payments they reckon amount of debt + 
interest to date of partial payment, then strike off the 
payment and difference is new principal. Similarly in 
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the case of banks which give interest on current 
account as money is drawn or put in the difference in 
sum becomes the new principal Interest however is 
not added in but put into a further column for addition 
at the end of the half-year — this interest is calculated 
for the time that any temporary principal remains 
unchanged at the current rate of interest. 

Merchants and traders charge and allow the same 
rate of interest on both sides of the account. 

Commercial discount is a percentage struck off a 
debt and not off the money paid for cash or payment 
before the debt is due. 

The terms of an agreement may include discount 
within certain days. 

Hence in the case of an account when partial 
payments are made within the time or times on which 
discounts are allowed — the value of these partial 
payments is increased, i.e. a given payment will pay 
off more debt owing to the discount granted — this is 
always placed to the credit of the debtor (Example 4). 

Example 1. A bank lends a customer £1000 on March 5, 1890 — 
the customer pays £250 on June 3, £300 on Sept. 24 — find cash 
balance on Deo. 31. 

Interest 10 p.c. p.a. 

Interest on £1000 for 90 days at 10 p.c. =JyV^=^fj(iL= £24*657. 

73 I 1800 I 24-657 
340 
480 
420 
550 

1000 
24-657 

1024-657 
9^ 

New principals 774*657 on June 3. 
J. 14 
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Interest on 775*657 for US days at 10 p.c. 



zzz 


77-4667 
811 




774657 
77466 
23240 


3A6 


8753*63 1 23-982 
1453 




8586 




301 

. .9 

2 




774*667 
83*982 




798*689 
800* 



New principal =498-639 on Sept. 24. 



Interest on £498*639 for 98 days at 10 p.o. 

49-8689 
89 



4487751 
898911 



36^ I 4886-662 | 13-388 
1236 
1416 
3216 
296 
4 

498-639 
13*388 

Cash balances £512*027 



Example 2. A man begins a banking account on Jan. 18 by 

Sntting in £1000 ; on Feb. 9 he.draws £89. 7s. Od. ; on Mar. 8 he pats 
A £100, and then on Mar. 5 he draws £96. 16«. 8d. ; on Mar. 17 he 
draws £230. 3<. 7<l., and on April 3 he draws £105 ; in May his 
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Booonnt remains unchanged, but on June 17, 18, 19 he draws £50, 
£76 and £90 respectiyely. Balance hia acoonnt up to June 80. 
Interest 2 p.c. p.a. 



J. Jones. 



Or. 




£ 


Jan. 18 


Gash 


1000 


Feb. 9 




910 


Mar. 8 




1010 


Mar. 5 




913 


Mar. 17 




6as 


Apr. 3 




578 


June 17 




528 


June 18 




452 


June 19 




362 


June 30 


Int. 


6 




Balance 


£368 



«. 


d. 


Days 








22 


12 


6 


22 


12 


6 


2 


17 


3 


12 


18 


8 


17 


18 


8 


75 


18 


8 


1 


13 


8 


1 


13 


8 


11 


6 


1 




19 


9 





Extending decimal. 
£22000 
£20042 
£ 2022 
£10968 
£11628 
£48425 
£ 529 
£ 453 
£ 3993 
£115060 



3,6^ I ^1-20 I 6-304 
1112 
..17 



Example 3. A merchant supplies a trader with goods to value of 
£1000 on March 5, 1890; the trader pays £250 on account on June 8, 
£300 on Sept. 24 ; find cash balance due on Dec. 31. Interest 10 p.c 



Dr. 
March 6. To goods £1000 



Cr. 
June 3. By cash £250 
Sept. 24. „ £300 



£1000 X 


301 = 


= £801000 
82150 

£218850 




£250 X 
£300 X 


211 = 
98= 


=£52750 
=£29400 

£82150 






3A5 218850 


1 59-959 










3635 














350 
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32 


1000 
550 

450 
59-959 







.*. Balance due= £509. 19«. 2|d. 



14—2 
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Example 4. The terms of a tranflaction are 6 mos. oredit, 10 p.o. 
discount for cash within 14 days, 5 p.c. discount within one month, 
2^ p.c. within 3 mos. 

Find balance due without discount on this account. 



Dr. 1890. 
Feb. 10. To goods 6 mos. £2315*418 



Cr. 
Feb. 24. By cash £1200 

10 p.c. disc. 133-333 
Mar. 9. By cash £ 300 

5 p.c. disc. 15*789 
May 8. By cash £ 500 

2 J p.c. disc. 12-8 21 

£2161-943 

.*. On Aug. 10 balance due = £153*475 without discount. 

A discount of 10 p.c. on a debt enables £90 to pay £100. .*. £1200 
will pay £1333-333. 

A discount of 5 p.c. on a debt enables £95 to pay £100. . . £300 
will pay £315-789. 

A discount of 2ip.c. on a debt enables £97^ to pay £100. .-. £500 
will pay £512-821. 

2315-418 
2161-943 

£153-475 



EXAMPLES. 

1. Find cash balance due on Dec. 31, on a bond for £750 
dated March 10, and endorsed £200, May 16; £360, Sept. 30. 
Interest 8 p.c. p.a. 

2. A bank allows overdraft to £5000, viz. £3000 on Ap. 6, 
£2000 on May 20. The debtor pays in £1500 on June 30, 
£1750 on Aug. 1. What will be the balance against him on 
Sept. 1 ? Interest 6 p.c. p.a. 

3. Balance R. Jones's account on June 30. 

Cr. 
Jan. 30, £3000, (By cash). 
Feb. 9, £750, Cheque. 
March 18, £364, Chequa 
May 20, £7000, Bill of Exchange. 

Dr. 
Feb. 3, £326. 10». 6c?., (To cheque). 
March 6, £800. 10*. Orf., (To cheque). 
Ap. 1, £260. 0». Od.y (To cheque). 
May 31, £6000. 0*. Od, (Order to buy Stock). 
Interest 2J p.c p.a. 



EXAMPLES. 



213 



4. Find cash balance due on Sept. 1, of this account. 
Interest 5 p.c. p.a. 



Dr. 
April 3, To goods, £1500. 
May 9, To goods, £784. 



Cr. 
June 18, By cash, £700. 
Aug. 4, By cash, £650. 



5. Find cash balance due on June 30, of this account. 
Interest 7 p.c. p.a. 



Dr. 
Jan. 20, To goods, £632. 5«. Od. 
Feb. 14, To goods, £845. 7». 6<1 
Ap. 3, To goods, £716. 10». 6rf. 
May 26, To goods, £920. 15«. 4d, 



Cr. 

March 8, By cash, £1000. 
May 1, By cash, £500. 
June 20, By cash, £825. 



6. The terms of a transaction are 5 p.c. discount within 
14 days, 2^ p.c. within 3 mos. 

Find balance due without discount on this account. 



Dr. 1892. 
Jan. 20, To goods, £2000. 
Feb. 9, To goods, £1520. 



Cr. 1892. 
Jan. 31, By cash, £1800. 
May 8, By cash, £1200. 



7. The terms are 10 p.c. for cash, 5 p.c. within one month, 
3 p.c. within 3 mos., 1 p.c. within 6 mos. 

Find balance due without discount on this account. 



Dr. 1891. 
Feb. 17, To goods, £3500. 
March 8, To goods, £1000. 
May 11, To goods, £1260. 
June ^ To goods, £1920. 



Cr. 1891. 
Feb. 17, By cash, £1000. 
May 7, By cash, £2000. 
Aug. 10, By cash, £800. 
Dec. 6, By cash, £1000. 



SECTION IX. 

EXOHANOES AND EXCHANOE 

OPERATIONS. 

1. Moneys and Bullion. 

The Moneys of all countries are of two kinds, 
(I) Metallic Chirrency, (2) Paper Currency. 

Metallic currency consists of stamped pieces of 
metal (chiefly gold, silver, or bronze) of certain weights 
and fineness (purity) called the standard and regulated 
by law. The making and issuing of coin are usually in 
the hands of the Executive Gk)vemment. 

Private individuals frequently have the right to 
have any bullion coined into money on bringing it to 
the Mint. 

In England this is done in the case of gold free of 
expense : in France, Germany, eta a moderate charge 
is made to covef the mintage cost: in India a 2 p.c. 
seignorage is charged over and above the cost for 
coining silver. 

Paper currency consists of Notes issued by the 
Government, or by public banks with the sanction of 
the Government. These notes are " payable on demand" 
in metallic currency, and as long as they are regularly 
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paid they are simply a subBtitute for coins, and have 
Z influence on thi foreign exchanges. In many 
instances notes have been issued beyond the power 
of the Qovemment to redeem the promise to pay on 
demand in coin. Hence specie payment is suspended 
and a law is passed, making the notes legal tender, 
thus establishing an inconvertible paper currency, 
shown .by a premium on metallic money and a rise m 
the foreign exchanges. 

2. Weights and Measures. 

The standards or models for legal weights and 
measures in each country are fixed by the Government. 
There is a bewildering variety of these, as the models 
are entirely arbitrary. 

The French metrical system shows promise of 
superseding the present chaos, but old usages die hard. 
Great Britain, the United States, Russia and Denmark, 
have not yet adopted any decimal system of weights 
and measures, though the metric system is contem- 
plated in the latter two. China and Japan have a 
decimal system of their own. The great diflSculty, 
however, lies in the fact that in spite of the adoption 
of the metric system, the old systems more or less 
remain, and the main units are still quoted for com- 
mercial purposes. 

3. Modem Coinages. 

The principal modem coinages are these : — 

Gold 

Mint valae. 

France 100 centimes = 1 franc 9^d 

Belgium 100 centimes = 1 franc 

Switzerland 100 centimes = 1 franc 

Italy 100 centesimi = 1 lira 

Greece 100 lepta = 1 drachma 

Spain 100 centimes = 1 peseta 
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Servia 100 

Bulgaria 100 

Boumania 100 

Portugal 1000 

Germany 100 

Austria 100 

Holland 100 

U. States 100 

Russia 100 

Norway 100 

Sweden 100 

Denmark 100 

Gt. Britain 240 

Turkey 100 

Egypt 100 

India 16 

Ceylon 100 

China 1000 

Japan 100 

S. America 100 

Brazil 1000 

Mexico 100 



paras 
stotinkis 


s= 1 dinar 
= 1 leva 


9^(2. 


banis 
reis 


= lley 
= 1 milreis 


4«. 5 Jd. 


pfennige 
kreuzers 


= 1 mark 
= 1 gulden 


llfd. 
1«. 8d 


cents 


= 1 florin 


a 


cents 


= 1 dollar 


^.l\d. 


kopecks 
ore 


= 1 rouble 
= 1 crown 


Is. Id 


ore 


= 1 crown 


99 


ore 


= 1 crown 


•» 


pence 


= 1£ sterlim 


? 


piastres 
piastres 
annas 


=:1£ Turkish 18«.0|(i. 
= 1£ Egypt. 20«.3id 
= 1 rupee 1«. 10 Jd 



cents. 

cash 

sen 

centavos 

reis 

centavos 



= 1 rupee 
= 1 tael 
= 1 yen 
= 1 peso 
= 1 milreis 
= 1 peso 



6$. 6(2. 
4«. Id, 
Ss. 9d 
28. 3d 
4^. O^d 



In Gt. Britain the standard is gold, the oz. of gold 
= £3. 17s. lOJd (Mint value). 

In India the standard is silver. 

In the United States the standards are gold and 
silver (bi-metallic). 

In France the standard is gold, but the silver 
5-f5ranc circulates at the double valuation, i.e. gold is 
reckoned as 15^ x silver, hence the oz. of pure silver 
= A of £3. 178. lOJd = 60|d = 58. Id. nearly. 

In Germany the standard is gold, but the old silver 
thaler circulates at 3 marks, and thus the double 
valuation is slightly in force. 

France, Belgium, Switzerland, Italy, and Greece 
^orm the Latin Union with coins of the same weight 
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and fineness. Spain, Servia, Bulgaria, and Boumania 
have adopted the same system of coins but they have 
not joined the Union. 

The column of Mint values must be read mth the 
caution that it gives the gold values. The silver values 
depend either on the 15^ : 1 ratio or on the market 
price of silver. The Mint value of any silver coin on 
the 15^ : 1 ratio, or when taken as a token, is very 
different from its market value. 

This varies from day to day, and depends on the 
supply of coins and the price of silver. The market 
value is usually very near its intrinsic value, but supply 
and demand may raise or depress the price. 

Gold is very stable in value, especially in countries 
with a purely gold valuation. In bi-metallic countries 
the fluctuations of silver derange the gold values a little. 

4. Exchanges. 

1°. An "Exchange" in commerce occurs when a 
person pays his creditor by transferring to him a debt 
due to himself from someone else. 

The object of these "exchanges" is the avoidance 
of bullion-transmission, which is costly. 

If A in London owes a debt to B in Paris, and C in 
Paris owes a debt of equal amount to D in London, 
it is obvious that if A were to pay D, and C were to 
pay B, the debts would be settled without any transfer 
of money. 

B and C might be one and the same person and 
thus for an exchange four persons and two debts are 
usual, three persons and two debts are necessary. 

In practice bills of exchange are used as the 
medium of exchange. 

2°. " Inland Exchange " is the remittance of bills 
to places in the same country by which means debts 
are discharged without cash transfers. 
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If one place owes more than another it requires 
bills on it, and this accounts for the demand for 
London bills — London always being a large creditor 
to the rest of the country. This demand causes a 
premium on London bills, generally commuted for 
time in the case of inland bills, e.g., the premium 
between Edinburgh and London is la, p.c. or 4 days' 
interest. 

3°. *' Foreign Exchange " is the remittance of bills 
to foreign places in payment of debts, in order to avoid 
the transmission of money or specie abroad. 

The condition of the coinages as well as the balance 
of trade influences the rate of exchange. 

A rate of exchange is the value of the money of 
one country in that of another. 

It is tne custom to quote the rate between two 
countries by keeping one equivalent fixed and leaving 
the other to fluctuate. 

Thus Paris gives to London a varying number of 
francs and centimes for £1 sterling. London gives to 
Lisbon so many pence per milreis. 

The place with the fixed price is said to receive the 
fluctuating price. 

In quotations the fixed price is usually omitted. 

The equivalence between the currencies of two 
countries (i.a the rate of exchange arising out of the 
state of the coinage) is called the Mint par of exchange 
(nominal exchange). 

The rate arismg from the balance of trade is called 
the commercial par (real exchange). 

The short rate of exchange will agree with the 
nominal par only as long as there is no balance of 
indebtedness between the two countries. If there is 
a balance of indebtedness the short exchanges will 
deviate from the par until the difference would cover 
the expense of shipping bullion. These limits of the 
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exchanges are called specie points, and when one or 
other is reached bullion begins to flow in or out. 

The long rate of exchange is based upon the short 
rate, and is equal to the short exchange plus or minus 
the interest for the long-bill's time, and the cost of 
stamps. 

In the case of long bills the specie points may be 
temporarily exceeded from other considerations, viz. 
the position of the acceptor, the need to realise etc. 

it". The course of exchange depends on the state 
of direct trade between two places. 

Hence it may be advantageous to send money by a 
circuitous route. 

The course of exchange is then said to be deter- 
mined by the arbitration of exchange. 

5°. The real exchange in London as centre is 
influenced by seven causes. 

1. The balance of pajonents due or owing. 

2. The state of foreign exchanges. 

3. The state of the currency. 

4. Remittances to London as commercial centre 
of the world to meet payments due to other countries. 

5. Political security. 

6. The state of the money market (esp. the 
comparative rates of discount). 

7. Free or prohibitive tariffs. 

6°. The calculation of the pars of exchange involves 
two difficulties, 

(1) Coins are only approximately of the weight 
and fineness laid down in the Mint regulations, and 
there is wear and tear besides. This difficulty is got 
over by assuming them to be in accordance with the 
statements of the various Mints. 
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(2) Countries have different standards of value, 
some taking gold, others silver. 

A fixed par of exchange only exists between 
countries using the same standard. If one use gold, 
the other silver, the par of exchange will vary in the 
ratio of the relative value of gold to silver ; for when 
gold is the standard, silver is merchandise, and coined 
only as a subsidiary currency at an artificially high 
value, and when silver is the standard, gold is merchan- 
dise with a variable premium. 

Since Germany adopted the gold standard in 1871, 
most of the chief states of Europe and America have 
tended towards the single gold valuation, established 
in England since 1816. This has caused silver to 
depreciate and disorganised the exchanges based upon 
the silver standard (i.e. exchanges between gold-using 
and silver-using countries). The relation between a 
gold- and a silver-using country is really one of barter, 
but the disadvantages of such a condition of things 
were formerly minimised by certain countries using a 
double valuation, i.e. using gold and silver at a fixed 
ratio. But when France largely abolished this valua- 
tion, this safety-valve was lost, and there have been 
rapid fluctuations in silver and the silver exchanges. 

5. The Foreign Exchanges. 

The foreign exchanges are the rates at which the 
money of one country is exchanged into that of others. 
The intrinsic value of £1 in French money is 25*22^ 
francs and is called the Mint Par of Exchange, but this 
is very difierent from the market value of £1 in francs. 
This value is constantly fluctuating up and down, and 
the study of exchanges involves the study of the causes 
of these and similar fluctuations. 

If A owes 25,000 firancs in Paris, he can transmit 
gold pounds and exchange it there for French money 
or he can buy fi<ancs in London and transmit them. 
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in either case there will be the cost of transmission, 
and it is obvious that a cheque or bill could be sent 
much more cheaply. Hence a debtor always tries to 
buy bills or cheques on the country or place in which 
his creditor resides. When they are plentiful or the 
demand is small, he can get these bills more cheaply 
than when they are scarce or the demand is brisk. In 
the former case he will not have to pay for cheques so 
much as the Mint par, but in the latter he will have to 
pay more. There are however limits to the fall and 
rise of exchanges, determined by the cost of trans- 
mitting bullion. It costs about 10 centimes per 25 
francs to send gold to Paris ; thus no man would buy 
cheques at 25*12 francs per £ because by transmitting 
gold he would get (25*22 J - O'lO =) 25*1 2^ francs 
per £. In the same way there is a limit to the rise 
(in the case of Paris 25*32^). The two limits are called 
" Specie Points." When the rate of exchange falls or 
rises to a specie point, transmission of bullion is im- 
minent except in special cases and for temporary causes. 

Another point of great importance is that the price 
in London of cheques on Paris, and the price in Paris 
of cheques on London, always tend to become identical 
as being in reality the price of the same thing, viz. a 
fixed quantity of gold. In practice of course these 
prices are constantly differing by a small number of 
centimes owing to the difference of information in the 
two cities — news reaching one hours before the other 
perhaps. As a result people speculate in exchanges 
like stocks. Another result is that the important 
question constantly arises whether it is better in paying 
debts to buy cheques or bills and remit them, or to .get 
our agents to draw upon us and sell the cheques 
and bills in their own market. The principle which 
governs the answer is that whatever will cost us less 
in sterling, or get us more in foreign money, is to be 
preferred. 
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It is not so customary to deal in cheques (demand 
bills) as in bills payable at various dates. This 
introduces two new elements — the credit of the drawer 
and acceptor of the bill, and the discount due for 
present payment. If the credit of the parties is good, 
the difference of the long and short rates represents the 
discount due or owing for the time the long bill has to 
run. 

It is to be observed that the short rates govern the 
bullion movements, the long rates fluctuating too much 
on the question of credit to be reliable guides. 

There are two classes of exchanges quoted in 
London — (1) those in which couutries give variable 
rates for the £ sterling, (2) those which receive from 
London variable rates in pence for fixed foreign 
coins. In the former case a low exchange is un- 
favourable to us, and a high one favourable, and vice 
versa for the latter case. 

The chief points to be remembered are : — 

(1) The prices of cheques and bills fluctuate 
according to the laws of supply and demand. 

(2) These fluctuations in cheques (not long 
bills) cannot rise above or fall below the Mint par 
beyond the specie points determined by the cost of 
transmitting bullion. 

(3) Theoretically the short exchanges between 
two centres tend to become identical, practically they 
differ slightly. 

(4) Long bills involve the additional elements 
of the credit of the parties, and discount. 

6. Bills of Exchange. 

Legal definition. — A Bill of Exchange is a letter 
from a creditor to his debtor ordering him to pay 
(1st) a certain sum of money, (2nd) to a certain person, 
(3rd) at a certain event. 
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More practically. — ^A Bill of Elxchange is a written 
order for the payment of a specified sum of money at 
a stated time. 

Strictly a draft differs from a hill in being addressed 
to an agent and not to a debtor, but the term is 
frequently used for a bill, especially before acceptance. 

The usual forms of Bills of Exchange are these : — 

I. INLAND BILL. 

£287. 16«. 8rf. LoDdon, May 10, 1873. 

Three months after date pay to myself (or A. B.), or order, 
the sum of two hundred and eighty-seven pounds fifteen shillings 
and eight pence, value received. 

William Smith. 

To Mr Arthur Hassbll, 

Draper, 330 Strand, London. 

IL FOREIGN BILL. 

£394. lis. 4d. London, June 30, 1891. 

Two months after date pay this our First of Exchange 
(Second and Third of the same tenor and date not paid) to 
Messrs Hill and Son, or order, three hundred and ninety-four 
pounds seventeen shillings and four pence, value received, and 
place the same to our account. 

J. Webster & Co. 

Messrs Dimsdale & Co. 
Quebec, Canada. 

III. FOREIGN BILL. 

No. 510. F18570-76. Manchester, Ap. 3, 1890. 

Fourteen days after date, pay this bill of Exchange to our 
order, the sum of eighteen thousand five hundred ana seventy 
francs, seventy-five centimes, value received, which place to 
account as per advice. 

H. Schwann. 

To Messrs Mergibb FrIires. 
Lyons. 
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IV. BILL FROM ABROAD. 

Payable in London. 

No. 1800. ;£480. 10». Od, (Date when due.) 

Reichsbank, Hamburg, 
July 1, 1891. 

Ninety days after sight, of this our First of Exchange (Second 
and Third of same tenor and date being unpaid) pay to the order 
of Messrs Brown and Co. the sum of four hundred and eighty 
pounds ten shillings sterling, value received, which place to 
account of this bank as advised. 

Emil Schmidt, Manager. 
To Messrs Child & Co., London. 

V. FOREIGN BILL. 

Drawn in sterUng. 

No. 612. £412. 6*. 9>d, Nottingham, 

Nov. 18, 1892. 

Two months after date pav to the order of Messrs Gamier the 
sum of four hundi*ed and twelve pounds, six shillings, and eight- 
pence sterling, exchange as per endorsement, value received, and 
place the same to account as advised. 

T. & H. Wells & Co. 

To Messrs Kohn & Co., Paris. 
(26-18i.) 

Forms II. III. IV. are strict drafts, as they are 
addressed to agents. 

The creditor who addresses the letter is called the 
drawer. 

The debtor or agent to whom it is addressed is 
termed the drawee. 

The person to whom it is to be paid is termed the 
payee. 

If the creditor sells it before it is sent he is called 
the seller and he must indorse it before parting with it. 

When it reaches the payee he must at once get the 
drawee to write his name across it with "accepted,*^ 
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he is then called the (iccqoitor. The payee may then 
sell it after indorsing, and it may pass fix)m hand to 
hand until it is due, each person parting with it 
indorjdng it The person actually possessing it at any 
time is called the holder. 

Bills of Elxchange are drawn at sight or on demand : 
others at periods after date or after sight, and some 
at usance. 

If the bill is after sight, the acceptor must put on 
the date of his acceptance. 

Banks sell Bills of Exchange on their agents or 
correspondents, to their customers. 

Days of Orace are allowed, but these are reckoned 
in discounting. 

A Promissory Note is an absolute promise to pay 
(1st) a certain sum of money, (2nd) to a certain person, 
(3rd) at a certain event. 

Its usual form is : — 

£143. 48. 9d. London, May 4th, 1875. 

Three months after date I promise to pay John Stiles, or 
order, the sum of one hundred and forty-three pounds four 
shillings and ninepenoe for value received. 

Tdcotht Gibbons. 

The same principles govern their use and sale, but 
they are not so common as Bills of Exchange. 

To be valid and regular, a Bill of Excnanc^e must 
give the names of the drawer, drawee and payee, 
the sum of money for which, the place where and the 
day on which it is drawn, and the time it is intended 
to run. 

A Bill of Exchange passes by indorsement of the 
trwns/errer. 

This indorsement is special or general. 

It is special when it is made payable to the order 

J. 15 
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of the transferree [Pay to the order of Messrs Findlay 
& Co., Willesden], and this order must be given by 
him when he parts with the bill. 

(If the bill is originally payable to the order of the 
payee, he must give the order before parting with it 
by indorsement.) 

The indorsement is called general^ when the signa- 
ture only of the transferrer is given [William Brown]. 
The former is safer, especially for transmission by post. 

In foreign indorsements the place and date are 
often stated as well as the time of negotiation and 
whether for value received or only on account. 

The drawer also commonly states whether the bill 
is to be accepted " with or without advice " and whether 
he too draws it on account or not, stating to what 
account it is to be carried. 

Bills of Exchange are generally drawn in sets of 
two or more, any one of which being paid discharges 
the rest. They must be stamped, as a rule, to become 
legal. 

The first of a set is usually sent forward unindorsed 
to a correspondent in the place upon which it is drawn, 
so that he may get it accepted and keep it till 
demanded by the holder of one of the otner bills. 
The correspondent's address being put on the bill or 
bills in circulation, thus, " first with Messrs Reed & Co., 
to whom in case of need." 

The words " in case of need " are added to show 
that the correspondent is to be applied to in the event 
of non-acceptance or non-payment to save the honour 
of the drawer and to prevent the expense of the bill's 
return through the intervening indorsers. 

The endorsed second and accepted first are fastened 
together and form One bill 

Bills are drawn for various periods according to the 
usages of places, but more commonly the time is fixed 
>vith regard to the purposes of the bills. 
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Bills at sight are drawn for reimbursement on 
account of returned or dishonoured bills. 

Sight drafts are also drawn for returns on bullion 
and Foreign Stocks. ' 

A foreign bill is properly one payable in a foreign 
place in regard to the drawer or any subsequent holder. 
Thus a bill drawn upon Paris is always a foreign bill to 
London, wherever it was originally drawn. 

But a bill drawn in Pans upon London is also 
sometimes called a foreign bill. Strictly it should be 
termed a bill receivable by the holder, or payable by 
the payer. 

The amount of a foreign bill is usually given in the 
currency of the country where it is to be paid, but 
occasionally in the currency of the drawer s country. 

Thus mercantile bills for shipments or for settle- 
ments, especially when remitted to London for negoti- 
ation, are frequently drawn in sterling. 

But such bills generally bear the words " exchange 
as per indorsement ' and are paid abroad at the rate of 
exchange notified in the indorsement. 

Without such an indication, bills in sterling on 
foreign countries are paid at the Short Rate of 
Exchange on London. 

7. Bills of Lading^ etc. 

Invoice. An account of goods sent by merchants to 
their correspondents at home or abroad in which the 
peculiar marks, the numbers, the value and contents of 
such packages are set forth : also the freight, insurance 
and other cnarges. 

Manifest, A document signed by the master con- 
taining 

(1) The names of places where the goods on board 
have been laden. 

(2) The places for which they are destined. 

15—2 
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(3) The name and tonnage of the vessel. 

(4) The name of the master and the name of place 
to which the vessel belongs. 

(5) A particular account and description of all the 
packages on board with marks and numbers. 

(6) The particulars of the goods in the packages 
or of any loose goods with the names of the respective 
shippers and consignees as far as known to the master. 

The manifest must be made out, dated and signed 
by the master, at the place or places where the goods 
or any part of them are taken on board. 

Bills of Lading, An acknowledgment, signed usually 
by the master of a ship, certifying the receipt of goods 
on board, and engaging under certain exceptions to 
deliver the said goods safely at the port to which the 
ship is bound, either to the shipper or to such other 
person as he may signifv by written assimment upon 
the bills of lading on the pa3nnent of tne stipulated 
jEreight. 

The exceptions are — the Act of God, the Queen's 
enemies, fire, all accidents and dangers of seas, rivers, 
and navigation — ^with many others. 

The bills of lading determine the contents of the 
cargo of a ship. 

A bill of lading differs from a charter-party in 
being evidence of and title to the particular goods 
shipped for conveyance under the contract made by the 
charter-party. 

On delivery of the goods on board the master or 
mate signs a common receipt, which must be returned 
or cancelled on the bills of lading being handed over. 

Three stamped bills are usually made out — one for 
the merchant or shipper — one (sent by post) for his 
agent or consignee — a third for the master as security 
and for guidance in delivering the goods. 
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If the goods inside the packages are unknown or 
the goods liable to deteriorate " contents unknown " or 
'' liable to deterioration " is endorsed on the bill 

When the ship is hired by a charter-party the bills 
are delivered to the charterer, but in a *' general " ship 
each person sending goods receives bills of lading for 
them. 

Upon delivery of the goods at the port of destination 
to the shipper's factors or assignees the giving up of 
the bills of lading (sent by post to the factors) is a 
sufficient discharge, but the master may insist on a 
receipt. 

Bills of lading are trtmafercMe either by blank or 
special endorsement like bills of exchange, and the 
master is bound to deliver the goods to the holder 
producing the endorsed bill who has acquired a legal 
right to it. 

If several parties claim the goods, or if there is any 
doubt as to whom the ^oods should be delivered, or if 
no bill of lading is produced to him during the lay or 
demurrage days — ^the master should lodge his goods 
with a wharfinger so as to preserve his lien on the 
freight. In the last case he should apply for judicial 
authority to sell as much of the cargo as will pay the 
freight and charges. 

Charter-party, A contract in writing, between the 
owner or master of a ship and the freighter, by which 
the former lets the ship or part of tne ship under 
certain specified conditions for the conveyance of the 
goods of the fi^ighter to some place or places. Gene- 
rally, however, a charter-party is a contract for the use 
of the whole ship. 

No precise form of words or set of stipulations is 
necessary. 

/Forms are made to suit special cases. 

A charter-party specifies the nature of the voyage 
and the terms on which the cargo is carried, the 



280 COMMERCIAL ARITHMETIC 

stanchness, full-complement, expeditiousness, being 
chiefly insisted on. 

The vessel is to be ready on a certain day to receive 
the cargo. 

A certain number of days called lay days are 
allowed for loading and discharging the cargo, and the 
freighter may detain the vessel for a further specified 
time on payment of a daily sum for demurrage. 

If the vessel is retained beyond these two periods 
the freighter is liable to an action though the delay be 
unavoidable. 

The lay days may be running days (every day) or 
working days (except Sundays and U.-H. holidays) or 
weather working days. 

Freight The sum paid by the merchant or other 
person hiring a ship or part of a ship for its use during 
a specified voyage or time. 

The rate is usually fixed by the charter-party or bill 
of lading. 

The master may retain the freight (at a wharf- 
inger's) until freight and other charges are paid, but 
not for demurrage. 

Bottomry is a pledge (as security) of the ship itself 
for the repayment of money advanced to the master or 
mate to enable him to make the voyage. If the ship 
is lost the lender loses his money, but at the end of 
the voyage the borrower and ship become liable for the 
money lent (with interest) however great. 

Respondentia is a pledge (as security) of the lading 
for the same purpose exactly. 

These two bonds have no settled or precise form. 

8. Quotations and newspaper reports. 

The extracts following are from the Daily News. 
The first is a twe of the daily quotations for rates 
of discount, loans and bullion operations. 



I 
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The fine rates are for Bankers' bills of a good class. 

There is also evidence in the extract of the serious 
depreciation of the South American exchanges, and 
the extreme lowness of the price of silver. 

Bank rate (disooimt) 273 p-c. 

Ifarket disot., 60 days' (fine) 1 p.o. (trade) — p.o. 

Do. 3 mn&8. (fine) 1 — 1^^ p.c. (trade) Vj^ p.c. 

Do. 4 mnths. (fine) l^^^ — 1| p.o. Jtradei 1'/^ p.o. 

Do. 6 mnths. (fine) 1^ p.c. ftrade) 2 p.o. 

Loans to bill-brokers, day to day 1 p.o. 

Do. do. for one week 1 p.c. 

Bate for fortnight, loans to stockbrokers 3 to 3^/2 p.c. 

Deposit allowance (banks) 1 p.c. 

Do. do. (discount houses) at call '/^ p.c. 

Do. do. do. at notice... 1 p.c. 

Ai the Bank to-day the sum of 25,0002. in bar gold was bought, 
and 9,000{. in gold was reoeiyed from Bombay. The silver market 
has been quiet, and prices have further fallen to 39Jd. per oz. for 
bars. The tone was fairly firm in the morning at this quotation, but 
a further drop in Eastern exchanges produced weakness at the close. 
Mexican dollars are quoted 38 Jd. per oz. A decline Of |d. has taken 
place in the Brazilian exchange, ll^d. (Bank paper) being the last 
quotation. 

The second gives the daily quotations at the various 
places as telegraphed to London for rates of exchange 
on London. 

Below also are the London rates on 'Change for 
bills. 

These latter are quoted on Tuesdays and Thursdays. 

The final statement further shows the state of the 
South American credit. 

The variable prices are alone given — the fixed prices 
being understood. 

T.T.'s are Telegraphic Transfers. 

Excemple I. '* Petersburg, 3 mos. 24| to 24^" denotes so many 
pence given for the rouble. 

Example 2. '* Copenhagen, 3 mos. 18*36 to 18*40" denotes so 
many kroner and 5re per £. 
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BxoHANOBS ON LomxsN (telegraphed from)— Paris, 25.17; Berlin, 
eight days, 20.401; Frankfort. 20.41; Vienna, 118.75; Hamburg, three 
months, 20. 85 ; Amsterdam, sight, 12.08} ; Bombay, T.T's., Is. 3 l-32d. ; 
Caloutta, T.T.'s, Is. 8d.: Hong Kong, 2s. 9id.; Shanghai, 8s. lOfd.; 
St Petersburg, three months, 97.90; Bio de Janeiro, lljd. (biu^); 
Portugal, 89i-jd. ; Italy, 26.82; Spain, 29.20. 

On *Ghange bills were In small supply, and the tendency of the 
exchanges was against this country, frendi and Belgian remittances 
were in special request. Of the paper exchanges Spanish currencies 
improyed in value. Cheques on Paris were dealt in at 25.16} to 
25.17}, and on Germany at 20.42 to 20.44. 

Amsterdam and Botterdam, 12.1} to 12.2}; ditto, three months, 
12.81 to 12.3i; Antwerp and Brussels, three months, 25.33} to 25.88}; 
Hamburg, 20.52 to 20.54; Berlin and German Bank Places, 20.52 to 
20.54; Paris, cheques, 25.15 to 25.20; Paris, three months, 25.28} to 
25.83}; Marseilles, three months, 25.28} to 25.83}; Austria, three 
months, 12.00 to 12.05; Petersburg, ttiree monttis, 24} to 24}; 
Moscow, three months, 24^ to 24,^; Genoa, Leghorn, Naples, etc., 
three months, 26.58} to 26.58}; Spain, three months, 40| to 48}; 
Lisbon, three months, 89} to 89f ; Oporto, three months, 8^ to 89f ; 
Copenhagen, three months, 18.86 to 18.40; Christiania, three months, 
18.38 to 18.42; Stockholm, three months, 18.39 to 18.48. 

Buenos Atbbs, Apbil 6. The premium on gold has advanced to 
245 per cent. — Reuter, 

In the calculation of direct bills of exchange 
(remittances or drafts) this second extract is of prime 
importance and should constantly be consulted. 

The explanation of the exchanges on London will 
be found each under its country. 

The London rates will be found under Great Britain 
(London course of exchange). 

The other leading Daily Papers print similar lists, 
and most financial houses issue full lists of the kind on 
Tuesdays and Thursdays. 

Through kind permission of Messrs S. Montagu 
and Co., the well-known bullion merchants, a portion of 
their bi-weekly list is inserted to show the prices of 
bullion and coins. 
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BfESSBS S. MONTAGU A 00. 
60, Old Broad Stbxbt, Lohdom, 
Ikpember %th^ 1892. 



PRICES CUBRBNT OF BULLION, &a. 



Bar Gold per os. standard 

„ oontaining 1 oz. of Sflver in the lb. 
Ameriean Eagles peroz. 



perpieoe 
per oz. 
do. 
do. 
do. 
do. 
per oz. standard 



Napoleons 

New Bussian Gk>ld 

Brazilian Gold Coin 

Turkish Sovereigns 

Spanish Doubloons 

South Ameriean Doubloons 
Bar Silver, fine 

„ oontaining 5 graixis Gold per lb. 

5-Franc Pieces perpieoe 

Mexican Dollars peroz. 

„ New Coinage ... do. 

Bolivian, 400 Grain and Chilian Dollars ... 

„ 500 Grain and Peruvian Sols ... 

Bolivuin Half $ base 

Austrian Florins 



77/101 

77/llJ 

76/6 

15/10 

76/7 

77/6 

78/10 

78/9 
88i 
8B| 
8/114 

87A 



9. Methods of Payment. 

When a merchant has a debtor or creditor in a 
foreign place there are several ways in which the 
obli^tion between them may be met. 

1. The creditor may enclose with his account or 
send shortly after it advice of his having drawn upon 
the debtor a bill of exchange payable at a certain date. 

This bill of exchange or one of a set will be 
presented for acceptance to the debtor by the creditor's 
agent or by some creditor of the original creditor, 
i.e. by the pa^ee named in the bill. 

The creditor may have named himself or order as 
the payee, and in that case he will sell the bill in the 
place or country where he resides. 

After the merchant has accepted the bill it may 
pass from holder to holder by sale until the date of 
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payment arrives when the then holder will present it 
for pajnnent. 

These bills if drawn in England when the drawer 
has to receive the amount in full and at once are 
drawn in £ sterling, with the words inserted " exchange 
as per endorsement." 

The drawer then receives the full amount less 
brokerage, and in the country less banker's com- 
mission. 

2. If no advice of the drawing of a bill upon him 
arrives speedily — the debtor will send a remittance 
(bill of exchange) or instruct his agent in the foreign 
place to draw upon him. He may obtain the bill of 
exchange (for remittance) through his bankers, who 
will draw upon their correspondent, and the debtor will 
send the bill or one of the set to the creditor, who will 
get the bank's agent to accept it — ^the creditor then 
may sell the bill, and it will pass as before till the time 
of currency expires when the last holder will be paid 
by the agent. 

A debtor of the merchant may take the place of 
the bank's agent, the bill will be drawn upon him, and 
he must accept it. 

Also the merchant may purchase a bill on. the 
foreign place in the open market either on account or 
for the exact amount — this will be sent to the creditor 
in the same way as before and the drawee must accept 
it — the bill then passing in the usual way by sale. 

If the merchant instructs his own or his banker's 
agent to draw upon himself — the agent will do so and 
offer the bill for sale in the foreign place — ^with the 
proceeds paying the creditor. In due time this bill 
will be presented for acceptance to the debtor, and 
finally it must be paid at the expiration of its currency. 

3. Either of the above classes of ways may be 
adopted also by means of indirect bills, i.e. by bujdng 
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or selling bills on other places to be transmitted to or 
from the foreign place for the purpose of being sold or 
bought therein or in the country of the debtor. 

4. A merchant may also pay his debt abroad by 
sending gold to gold-using countries, or silver to 
India, China, Japan, &c. He can also send inter- 
national securities to be sold abroad. 

10. Exchange operatiLonc. 

These consist of direct exchanges, cross exchanges, 
and indirect or arbitrated exchanges. 

Direct exchanges are operations between two 
countries based on their rates of exchange without 
the intervention of a third place. 

These are naturally the most common operations 
between any two places. 

Cross exchanges are the direct exchanges between 
two places considered with ree^ard to a third place. 

Indirect exchanges or aibitrations of excnange are 
operations between two countries through the medium 
of one or more countries, and the rates are spoken of as 
arbitrated rates of exchange. These rates are called 
simple or compound according as there is one place 
intervening or more than one and the operations are 
called simple or compound arbitrations. This may be 
expressed oy saying that arbitrations of exchange are 
simple or compound according as they are based on one 
or more cross exchanges. 

The distinction between simple and compound 
arbitrations is sometimes stated thus — A simple arbi- 
trated rate is one calculated through a plsu^e intervening 
with direct paper, whereas a compound arbitrated rate 
is one calculated through a place intervening with 
indirect paper. 

Compound arbitrations are also called circuitous 
when three or more places intervene — a very rare case. 
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The object of an indirect exchange is to obtain a 
better rate for remitting or drawing than the direct 
rates give, and the object of comparing several arbitrated 
rates is to find the best rate of all. 

A foreign rate is one expressed in foreign money — a 
sterUng rate is one expressed in sterling money. 

A short price is the price of a bill at sight, or at 
short sight, which is generally 3 days' sight. 

In speaking of operations with indirect paper they 
are saia to be made through the intervening place. 
Two courses are open, (1) to remit direct paper to the 
intervening place with instructions to forward the 
proceeds to the final place, or (2) to remit direct paper 
to the intervening place and send instructions to the 
correspondent at the final place to draw upon the 
intervening place. The same rate is produced but the 
second is the less complicated mode, and it is also 
attended with fewer charges. 

11. Direct Remittances. 

The most natural and therefore the most usual way 
of paying any foreign debt is to obtain a bill of 
exchange fi'om a banker or in the market, and directly 
remit it to the creditor abroad. 

Such bills are almost always drawn in the currency 
of the foreign country, but if in sterling they must 
bear the words "exchange as per endorsement" — ^being 
endorsed with the current rate of exchange of the date 
of the bill. 

The cost of such a bill is easily calculated. 

Example. 18752*64 fl. (Aostriluis) due in Vienna at 12*07, 8 moe., 
rate of disooimt 2 p. c. 

18752*64 fl. at 12*07 3 mos. wiU cost £1558*657 

Int. at 2 p.c. 8 mos. 7*768 

£1561 *425 
Brokerage 1 p.m. 1*561 
Stamp J p.m. *781 

£1563*767 
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(Brokarage 1 p.m., Bill-stamp \ p.m.) 
L 16000 francs at 25*21^. 
2. 7865 marks at 20*53^ 3 mos., discount 2 p.c 
3i 8645 Dutch florins at 12'3}^, 3 mos., discount 3 p.c. 

4. 25000 rupees at 1«. 3|d, 4 mos., discount 2^ p.a 

5. 3785*6 roubles at 24^, 3 mos., discount 3^ p.& 

Further remittances are given under each country. 

12. Direct Drafts. 

Another method of payment almost as common as 
that of direct remittances is for the creditor to draw a 
bill of exchange upon the debtor — sending one of the 
set to him for acceptance and negotiating the other at 
once. 

Such bills are generally in the currency of the 
creditor's country and thus usually bear the words 
" exchange as per endorsement/' especially in the case 
of bills drawn in £ sterling. 

The value of such a bul is easily calculated, as also 
the cost to the debtor. 

Example. £824. 7«. KM., 8 mos., Discount 2^ p. o. Endorsed 26*18. 

Value in sterling = £824*891 
Disct. 8 mos., 2^ p.o. ^^1^^ 

£819*239 
Brokerage (1 pjn.) £0-819 
Bill-stamp (i p.m.) £0-409 1*228 

£818*011 

Cost in francs= £824*8916 x 2518 
= 20758*17 firanos. 

EZAMPLEa 

(Brokerage 1 p.m., Bill-stamp \ p.m.) 

1. £712. 18«. 4d.y 3 mos., 2^ p.c, 2519]^ (France). 

2. £320. 7«. 8d, 3 wks., 4^ p.c., 20*40 (Germany). 

3. £1000, 3 mos., 3^ p.c., 97*60 (Russia). 

4. £415. 12«. Sc^., 60 days, 3 p.a, 4*87^ (U. S.). 

5. £1826. 9«. 7ef., 4 mos., ^ p.c, 3/lOJt (China). 

Further drafbs are given under each country. 
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13. Exchangei and Multiples. 

The method of multiples lends itself specially well 
to the calculation of exchanges, as decimals are always 
employed. 

The variations in the quoted exchanges are within 
such narrow limits that it is a very simple matter to 
construct tables which may cover all the rates arising 
for each country. 



Eocample of a foreign rate. 

20'38i (Germany). 

M. 
1=£ •049065697817 

2 '098111395634 

3 -147167093461 

4 '196222791268 
6 -246278489085 

6 -294334186902 

7 -343389884719 

8 •392446582636 

9 -441501280353 

Ex. Find cost of 3664-48 marks. 

£147-167 

29-433 

2-453 

•196 

-020 

•004 

£179-273 
•179 
•089 

£179*641 (108. lOd) 



B. 1 p.m. 
S. \ p.m. 



Example of a sterling rate. 
401 (Portugal). 

Mk. 

1 = £ '1671876 

2 -3343760 

3 -5016625 

4 -6687500 

5 -8359375 

6 1-0031250 

7 11703126 

8 1-3376000 

9 1-6046876 

Ex, Find cost of 7329 milreis. 

£1170-313 

50-156 

3-344 

1-506 

£1225-318 

1-225 

■613 

£1227-156 (3«. Id.) 



B. 1 p.m. 
S. i p.m. 



EXAMPLES. 

Construct the multiples corresponding to the following rates : 

(1) 25-20J, 3 mos., (France), (2) 20'48, 3 mos., (Berlin), 
(3) 12-1|, (Amsterdam), (4) 11-98, (Vienna), 
(6) 39J, (Spain), (6) 41J, (Portugal), 3 mos., 

and use them to obtain cost of bills for 8560 £»ncs, 12150 marks, 
3575-30 Dutch florins, 4560 Aust. florins, 3560 pesetas, 8000 
milreis, respectively. 

Discount is to be taken at 4 p.c. where necessary. 
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14. Comparison of Direct Rates. 

Between any two places there are in general always 
two distinct rates. 

Thus between London and Paris there is the London 
rate on Paris and the Paris rate on London. These 
may be short or long rates : if short they are always 
tending to equality, but if they are long rates their 
difference increases with the time and the rate of 
discount. Also the two rates differ frequently in the 
method of quotation, and therefore in order to compare 
them a calculation has to be made. 

The necessity for comparing the two direct rates 
between two places is constantly arising in business. 
For the payment of any debt the question whether it 
will be cheaper to remit bills or to instruct one's agent 
abroad to draw upon us is always of importance. 

Rules and Principles. 

1"*. Reduce the direct rates to short prices (if 
necessary) by adding or subtracting interest for the 
times of the quotations at current rate of discount 
allowed at each place — afterwards changing them so as 
to be quotations of the same kind. 

There are two reasons for this. (1) The interest 
for the time a bill has to run affects the price in direct 
operations — acting in opposite ways upon the two rates 
when of the same kind or in the same way when of 
opposite kinda (2) In indirect operations the arbi- 
trated rates are for present money, as bills are never 
sold for credit. 

It will be seen how closely direct and indirect rates 
are connected as we proceed. 

The interest is added or subtracted in accordance 
with these laws : — ' 

(1) HA have a foreign rate and B a sterling rate 
— ^the interest must be taken from A's rate and added 
to 5's. 
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(2) If A have a sterling rate and B a foreign rate 
— the interest must be added to A'a rate and taken 
from ^B. 

(3) If A and B have both sterling rates — the 
interest must be added to both rates. 

Ex. (1) London on Paris, 3 mos., 25'55 ) r •■ > 

Paris on London, 3 moa., 2510 J ^"^ * P*®- 
for both places, .*. interest for 3 mos. = 26 c. 

Thus London short rate » 26'30. Paris short rate 
= 25-36. 

Ej(. (2) London on Lisbon, 3 mos., 52} ) -p » e 

Lisbon on London, 3 moa, 53} / ^^ ° P*" 
in lisbon, 3 p.c in London, .'. interest on 60 at 5 p.c. 
= 2i, at3p.c = lj. 

Thus London short rate = 54} and Lisbon short 
rate = 51 J. 

Ex. (3) London on Petersburg, 3 moa., 24^ \ -o. 
Petersbui^ on London, 3 mos., 97-90 / 
4 P.C. in each place. Interest on 24-1876 « '241875 
and on 9790 = -9790. 

Thus London short rate => 24*429 and Petersburg 
short rate = 98-879. 

The principle tinderljnng these laws is that a bill 

sent to Paris now would hare interest deducted for the 

time it baa to run, while a bill drawn on London would 

' interest added for the same time — and vice vena 

lOndon and Lisbon. In the case of London and 

itersburg both such bills would have the interest 

'. Compare the short rates so obtained and — 
observing whether the operation is in reality a 
stance or & return and whether the rate is foreign 
eriing— decide whether a remittance or draf^ is to 
'efeirod. 
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The following laws will be a guide to the operator : — 

(1) For remittances from A to B. 

(a) If A has a higher foreign rate or lower 
sterling rate than B — A should remit to B. 

(6) If A has a lower foreign rate or higher 
sterling rate than B — B should draw upon A. 

(2) For returns from B%o A. 

(a) If A has a higher foreign rate or lower 
sterling rate than B — B should remit to A. 

(b) If A has a lower foreign rate or higher 
sterling rate than B — A should draw upon 5. 

The principle underlying these rules is that for 
remittances abroad a high foreign rate or low sterling 
rate requires less money from the payer, and for returns 
to this country a low foreign rate or high sterling rate 
will produce more money for the payee. 

3°. Find the actual cost of the remittance or draft, 
making allowance for brokerage, stamps, interest or 
discount, and commission if any. 

These charges should be studied under each country. 

Multiples may be constructed for frequently-occur- 
ring rates. 

The methods of approximation apply. 

Example. A debt of 20000 roubles is owed by a London merchant 
to one in S. Petersburg. The London rate is 3 mos. 24]^, the 
S. Petersburg rate is 8 mos. 97*90. The rate of discount for each place 
is 4 P.O.; find whether he should remit or instruct his agent to draw 
and show the difference. 

(1) Eduction to short rates of the same kind. 

London. S. Petersburg. 

24-1876 9-79 

Int. (1 p.c.) -241875 Int. (1 p.c.) '0979 

24-429376 9*8879 

9-8879 I 2 40 | 24-272 pence per rouble. 

42242 

2690 

713 

21 

J. 16 
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(2) Comparison. 

London 24*429375) .*. S. Petershnrg shonld draw at 

S. Petersburg 24-272 \ 9*79 8 mos. per £. 

(8) Boutine of the difference in paying on account, 
(a) Bemittanoe. 

£2000 invested in Russian bills at 24^ 8 mos. will buy 19844*96 Bo. 

Disot. at 1 p.c. (8 mos. at 4 p.c.) 198*45 

19646*51 
Less brokerage at 1 p.m. 20*04 

Stamp at ip.m. 10*02 80*06 

19616*45 Bo. 

(h) Draft. 

£2000 draft on London offered in S. Petersburg at 

97-90 8 mos. will produce 19580*00 Bo. 
Interest at 1 p.c. 195*80 

19775-80 
Less brokerage at 1 p.m. 19*78 

Stamp ip.m. 9-89 29*67 

19746*18 Bo. 
Less commission \ p.c. 24'-68 

19721*45 Bo. 

Ifote, Unless the debtor has an agent in the foreign place or 
unless he banks with a bank which has a correspondent he would 
find a difficulty in getting a draft upon himself. Banks have a large 
network of agents for this pxurpose. Large houses of bill-brokers alio 
have correspondents or branches all over Europe. Further, if two 
firms have frequent dealings with each other, there is no difficulty in 
paying an account or getting drafts. 

Isolated debts are usually settled by direct remittance or draft. 

London merchants have greater facilities for buying bills on 
'Change than those in the country. The purchase of bills lends itself 
best to payments on account, but occasionally the exact bills required 
may be bought. 

(4) Boutine of the exact difference, 
(a) Cost of a bill for 20000 roubles. 

20000 roubles at 8 mos. 24^ will cost £2015*625 
Interest at 1 p.c. 20*156 

2035*781 

Plus brokerage at 1 p.m. 2*036 

Stamp at J p.m. . 1*018 

£2088*885 
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(b) Draft required for 20000 roubles. 

Bill = 20000 Bate 9*793 mos. 

Stamp i p.m. 10 .*. cost of 20010 zoables at 9*79= £2044147 

20010 Disoonnt 1 p.c. 20*441 

2028*706 
Brokenge 1 p.m. 2-024 
Commission \ p.o. 2-529 4-553 

£2028-259 

£2028-259 offered in S.F. at 9*79 8 mos. will prodnoe 19856*656 Bo. 

Interest 1 p.o. 198^6 W 

20055*22 
Brokerage 1 pjn. 20*055 
Stamp \ p.m. 10*027 
Oommission \ p.o. 25*069 55* 15 

20000-67 Bo. 

Similarly the comparison of any other pair of rates 
is made. 

If a rate is quoted short it will require no change. 

If both are short and of the same kind — ^no calcu- 
lation is required and it will be obvious on inspection 
whether we should remit or draw. 

If one rate is long and the other short but of a 
different kind the simpler plan is to reduce the long 
rate to short and convert the other into the same kind. 

e.g. London — Paris. Cheques 25'18 — 25'17J^. London 
shoula remit. 

London — Berlin. London, 3 mos. 20*53. Berlin, 
8 days, 20 — 40. (Reduce London rate to short.) 

London — Russia. London, 24^, 3 mos. Russia, 
97*80 short. (Reduce London rate to short and convert 
Russian.) 

EXAMPLES. 

(Consult DaUy New9 extract, pp. 230 — 32.) 

Notes, If one rate is given, it is rate of remitting place. 
If two rates are given, they are rates of fibret upon second, 
and second upon first place. 

The rates of discount also are in same order as the plftces. 

16—2 
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The bills also are debts in the country of the given currency. 

Brokerage, oommiasion, stamps, postage, must always oe 
considered. The rates will be found under each country. The 
interest (discount) rates are generally the bank rates, where 
payable, and of course vary from time to time. Some places 
reckon at the market rate of discount. 

Decide on the advantage of remitting or drawing, and find 
minimiun cost of payment. 

1. London — Paris, 25000 francs, rates, 3 mos. 25*19, 3 moa 
25*15^, discoimt 3 p.c., 3^ p.c. 

2. London — Amsterdam, £865. 12<. 6c?., rates, 3 mos. 12'3f , 
3 mos. 12-08^, discoimt 2 p.c, 2^ p.c. 

3. London — Berlin, 8375 marks, rate, 8 days 20*40|. 

4. London — Paris, £567. 9«. 7c?., rate, cheques 25*17. 

5. London— Calcutta, 15000 rupees, rate, T.T.'s 1«. 3^^ 

6. London — Lisbon, 23156*2 milreis, rates, 3 mos. 39^, 
3 mos. 39^, discount, 3 p.c, 2^ p.c. 

7. London — ^Vienna, £641. 17«. 6c?., rates, 3 mos. 12*04, 
3 mos. 118*75, discount, 1^ p.c, 3 p.c. 

8. London — Petersburg, £7000, rates, 3 mos. 24|, 3 mos. 
99*65, discoimt, 3^ p.c, 2 p.c 

9. London — Qenoa, 12516 lire, rates, 3 mos. 26*53 j, 3 mos. 
26*32^, discoimt, 2 p.c., 3 p.c. 

10. London — Shanghai, £864. \Zs, 4c?., rate, 6 mos. 3«. lOfc?., 
discount, 3 p.c. 

Further direct exchanges are given under each country. 

15. Indirect or Arbitrated Exchanges. 

It is at times advantageous to pay a debt or to 
receive a remittance in an indirect way, e.g. by 
purchasing bills on other places and sending them for 
sale in the place where a debt is owing. 

A merchant can only purchase such bills as are in 
the market and therefore most firms have agents or 
correspondents abroad to whom they send bills on account 
— the agents actually paying their debts. Bankers, for 
this reason amongst others, have a large number of 
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agents in different places on whom they draw for the 
convenience of their customers. 
Rules and principles. 

1°. Find the arbitrated rates of the indirect 
exchanges which seem likejy to give better rates than 
the more advantageous of the oirect rates (found as 
above) — ^using the chain rule and adding in or sub- 
tracting the extra brokerages, commissions, bill stamps, 
and postage involved. 

Bills at short dates are seldom used for any but 
direct operations. 

Bills at long dates are specially suitable for arbi- 
trations because there is time to wait for an improve- 
ment of the rate of exchange. 

No reductions are necessary for time as in the case 
of direct rates because all the operations are for present 
money. 

For instance, if I buy Hamburg bills at 3 mos. — 
from the price would be deducted the interest for 
3 mos. at the Hamburg rate — I should send them at 
once to Paris (say) to be sold and their interest for 
3 mos. at the Hamburg rate would be deducted — thus 
what I gained in London I should lose in Paris, and 
the ultimate arbitrated rate would be unaffected by the 
time. 

Simple and compound arbitrated rates are equally 
unaffected by the time — both are determined by the 
chain rula 

The charges involved in these indirect operations 
(brokerages, stamps, agents' commission, postage) seri- 
ously restrict the profit arising from them — in fact 
indirect exchanges even of the simple kind are only 
used to a large extent by banks or houses with branches 
in different places or for joint account. 

Compound and circuitous arbitrations especially 
require a large network of agents to make them possible 
or profitable. 
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The usual charges are \ — ^ p.c. for brokerage: 
^ — ^ P'^' ^*^^ stamps : J, J or J p.c. for commission as 
agreed. 

Whether these charges are to be added or subtracted 
will be clear on considering their effect in increasing 
the price or in diminishing the return. 

2°. From a comparison of the direct short rates 
and the arbitrated rates (after observing whether the 
operation is in reality a remittance or a return and 
whether the rate is foreign or sterling) — decide whether 
any arbitrated rate is more advantageous than the 
more favourable direct-rate. 

The following rules will be a guide to the operator : 

(1) For remittances from -4 to 5 or drafts upon 
ilby5. 

(a) If il has a foreign rate any greater arbitrated 
rate will be better than the direct rate. 

(6) If A has a sterling; rate any less arbitrated 
rate will be better than the durect rate. 

(2) For returns to A from B, or drafts by A 
upon 5. 

(a) If A has a foreign rate any less arbitrated 
rate will be better than the direct rate. 

(6) If A has a sterling rate any greater arbi- 
trated rate will be better than the direct rate. 

The principle underlying these rules is that for 
remittances the highest foreign rate or lowest sterling 
rate requii'es least money &om the payer, and for 
returns the least foreign rate or highest sterling rate 
will produce most money for the payee. 

3°. With the best arbitrated rate, go through the 
routine necessary to obtain the value of any bill of 
exchange required with due regard to interest, broker- 
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ages, commission, stamps, postage, etc. — employing 
tables or actual calculation for the various steps. 

Multiples may be constructed for frequently-occur- 
ring rates. 

The methods of approximation apply. 



Example. Knd arbitrated rates between London and Paris firom 
the formnlie. 



?^1JC. 

l==12-'lFlor. 
100=210i Francs. 



Madrid. 

?=240<2. 
49^=1 Dnro. 
1=5*15 Francs. 



Frankfort 

?=1£. 
1 =: 20-60 M. 
100=123 Francs. 



Vienna. 

? = 1£. 
1 = 12 Flor. 
100=212 Francs. 



The rates for direct bills being at London 8 mos. 25-60, at Paris 
3 mos. 25-12^, and disoonnt rate at both places being 4 p.c. 

Decide on the relative advantages of the direct rates and the 
arbitrated rates for remittances and retoms. 



(1) To reduce direct rates to short 


prices. 




8 mos. at 4 p.c 


.=1 p.c. 


» 


25-60 
•256 

London 25-344 


Paris 


25-12^ 
2512^ 

25-376 


(2) Arbitrated rates. 






Amsterdam. 




Frankfort. 


12-05 
2-1025 




20-60 
1-23 


2410 
1-205 
2410 
6025 

25-335125 
1. mille extra brokerage 25335 




20-60 
412 
-618 

25-338 
25338 

-25-312 



25-319 
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Tieniuk Madrid. 

13^ 240 

2'13 6-15 
34-00 




2S-44 

1 p. mille eitra brokerage 2544 

26-41S 



(3) BeaoltB of oomp&riBon. 

For direct ramittaneeB Paris ehonld draw — differauoe about } p^o. 

For direct retoniB London ahonld draw — diffeience aboat \ p.o. 

Foe indirect remittances through Tieuna—advantsge over direct 
iia (FariB drawing) A P'O- 

For indirect retoma tbrongh Madrid ^-advantage over dire«t 
iXe (London dramng) It p.o. 

Diieot remittanoe or retnm. Indireut remittance. 



= Jp.e. i oentB oi 

Indirect return. 
2S'S44 Lqndon. 
24-993 Msdrid. 
86 

5 cents on 2500= If p.i 



To pay a debt in Paris (Remittance). 

ijr direct remittance. 

000 invested in bujing Faria 3 mos. bills at 

25-60 will purohaBO 25600-00 Fr. 
Disot. tor 8 moe. at 4 p.c. 256-00 

25344-00 Ft. 
Brokerage at 1 p.m. 25-34 

French stamp (J p.m.) 12-67 S8-Q1 

26305-99 Fr. 
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(2) By direct draft on London. 

£1000 draft offered in Paris at 25*124 3 mos. 

would produce 25125*00 Ft. 
Int. for 3 mos. at 4 p.c. 251-25 

25376-25 Fr. 

Brokerage 1 p.m. 25-38 

EngUsh stamp (i p.m.) 12-69 3807 

2533818 Fr. 



(3) By indirect remittance through Vienna. 

£1000 invested in Vienna bills at 12 will purchase 12000-00 Fl. 

Brokerage 1 p.m. 1200 

1198800 Fl. 

11988 FL sold in Paris at 212 will produce 25414-56 Fr. 

Brokeiuge 1 p.m. 25*41 
Commission ^ p.c. 81-77 
(Vienna bill) French stamp (J p.m.) 6-35 63-53 

2535103 Fr. 



B. To receive a debt from Paris (Return). 

(1) By direct remittance. 

25000 Fr. invested in 3 mos. London bills at 25* 12^ 

will buy £995-026 
3 mos. interest at 4 p.c. 9-950 

£985075 
Brokerage 1 p.m. '99 5 

£984-070 
English stamp (i p.m.) '498 

£983*672 

(2) By direct draft on Paris. 

25000 Fr. draft offered in London at 25*60 3 mos. 

would purchase £976*563 
3 mos. interest at 4 p.c. _ 9*766 

£986-329 

Brokerage 1 p.m. '977 

£986*852 
French stamp (J p.m. ) '4 88 

£984*864 
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(3) Bj indireefe xetam Uiroai^ Madrid. 

85000 Fr. inTflsted in Madrid Inlk at 5-15 

would puicfaase 4854-37 Fiastres. 
Bxokenge 1 p jn. 4-85 

4849-52 



4849*59 Spaauih Dollars sold in London at 49^ 

vfflpQrohaae £1000^13 
Bfokenge 1 pim. 1-000 
GommiaBion \ p.Q. 1*250 
(Madrid bill) Engliah stamp (\ p jn.) -500 2*750 

£997*463 



Eiamples for praotioe are giren under the principal oonntries. 

The abore Bzample is proposed for solation in the Modem Cambist 
bnt the method adopted here is slightly more rigorous than in the 
example actually worked out in that valuable work. 



16. Compound Arbitratioiii. 

The rate of exchange between two places produced 
by remittances through an intervening place in any 
other than direct paper of that place is called a 
compound arbitrated rate. 

These compound arbitrations are called circuitous 
when more than three places intervene or when the 
proceeds of the bills return to the original place after 
passing through two or more places. 

The increased charges are the great restrictions 
upon these operations, and even compound arbitrations 
(much less circuitous operations) are rarely used. 

The chain rule solves the question as before, but 
great attention to the various chieu^ges is necessary. 



COMPOUND ARBITRATIONS. 251 

Example 1. I buy in London a si^t bill upon AmBteidam at 12*3, 
Bending it to Amsterdam, where the proceeds buy 8 mos. Hamburg 
bills at 58-75. These are forwarded to Paris and sold at 128. What 
is the rate between London and Paris ? 

?=1£. 

1 = 12*10 Florins short. 
58-75= 100 Marks 8 mos. 
. 100=123 Francs. 



=25*33 Fr ancs. 

8 brokerages (1 per mille) 7599 

2 commission (\ p.e.) -683 

Dutch stamp (^ P-m.) 1-7781 

French stamp (J p.m.) 0688 

163851 

25-166 

Example 2. I buy in London a 8 mos. Hamburg bill at 20*50, and 
it is sold in Amsterdam at 58-75. The proceeds are used to buy 
8 days' sight bills on Genoa at 42*25 Florins per 100 Lire, and these 
are sold in Paris at 11 p.c. discount — ^find rate between London and 
Paris. 

?=1£. 

1 =20*50 Marks 8 mos. 
100=58*75 Florins. 
42-25=100 Lire short. 
100=89 Francs. 



= 25*87 



4 brokerages (1 per mille) -10148 

4 commissions (\ p.c.) -12685 

Dutch stainp (^ p.m.) on Hamburg bill -00888 

French stamp (| p.m.) on Genoa bill *00634 

•24355 



25*13 

Examples are given under certain countriea 

The rates must always be corrected for brokerages, 

commissions, stamps — ^strictly also postage cannot be 

neglected. 

Example 8. Simple Circuit. 

I buy £1000*8 worth of Hamburg bills at 20*50, and send them to 
be sold in Amsterdiun at 59}. In return I receive bills of 2 mos*. 
diate at 11*90. Is the operation profitable if the time is 67 days and 
bank interest available 5 p.c.? 
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CommiBBion ^ p.a. London brokerage 1 p.m. AmBtordam { p.m. 
Dutch itamp ,^ p.m. English stamp ^ p.m. 

£1000 will buy bUU on Hamburg at 30-60 to omomit of 20500-00 U. 
Leu biokeiBge 1 p.m. 20-5Q 

30479-60 M. 

20479-50 M. wiU Bell in Amsterdam at 66^ for 12185-30 Fl. 
Less oommisBion \ p.o. 16-2B 
brokerage j p.m. 9-15 
(Eambuig bill) Dutch stamp A P-™- ^'^^ 28^ Fl. 

12156-66 Fl. 

13156-6eFl.wi]lbajbillBonLondonatll-90toamountor 1022-569 £ 
Less commission \ p.o. 1-378 

brokeroee 2 p.m. 0-767 2-04S 

1030-631 £ 

These Inlls will be cashed in Loudon for £1020-524 
Less brokerage 1 p.m.^ 1-031 

Discount 2 moi. 3 p.o.=6-108 
English stamp \ p.m. = '610 6-6B4 



Now interest ou £1000 for 67 days at 5 p.o. =£9-178. 
Henoe profit =£1018-890 
£ 1009-176 

£4-712 (14/S) 



UTAUfPT.BH 

lault the countries for the chsrgea, Section X.) 

ght in London, £1000 Paris bills, 3 mos. 26-32i, 
r to Hamburg to be sold at 83, In return, bills of 
a at 20-63 are sent. What is the profit if time is 
I bank interest be 2| p.c. ? 

fht in Psj-is^ 20000 franca Loudon bilU, 3 mOB. 25-13, 
to Amisterdam to be sold at 1206. In return, bills 
ate at 47-61 are sent to Paris. What is profit if time 
Lnd rate of interest available 3 p.c. ? 
ght in Ber1i[i 25000 marks Russian bills, 3 mos. 21T, 
[to London to be sold at 241. ," 
aO-52i are sent to Berlin. What i 
I rate of interest available 4 p.o.? 
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Example 4. GircmtoaB ArbitratioiL 

I buy 8 moB. bills upon Hamburg at 20*50 and sell them in 
Amsterdam at 58*75. The proceeds are invested in 8 days' sight bills 
upon Genoa at 42 to be sent to Paris and sold at 11 p.c. disooont — 
the proceeds being laid out in buying 8 mos. bills upon Madrid at 
5 Francs per Peso. These bills are sent to me in London and sold 
here at 48d. per Peso. What gain or loss p.c. arises? (Tate.) 

?=100£. 

1=20-50 M. 8 mos. 
100=58*75 Amst.Fl. 
42 =100 Lire short. 
100=89 Francs. 

5=1 Piastre (8 mos.). 

2 40 =£1. 

£102 085 

6 brokerages (1 p.m.) £*618 

4 commissions (^ p.c.) £*510 

Int. 8 weeks 4 p.c. £*286 
Eng. stamp on Madrid bill 

a p.m.) £051 
French stamp on Gtonoa 

biU ii p.m.) £-026 
Dutch stamp on Hamburg 

biU(JVP.m.) £*036 £ 1*472 

£100*618 
.*. Net profit is about ( p.c. with postage deducted. 

The routine upon £1000 is shown thus : — 

£1000 will buy bills upon Hamburg at 20*50 to 

amount of 20500*00 M. 
Brokerage 1 per mille 20*50 

20479*60 M. 

20479*50 M. will sell in Amsterdam at 58*75 for 12031*71 Fl. 

Commission | p.c. 15*04 
Brokerage 1 p.m. 12*03 
(Hamburg bill) Dutch stamp ^ p.m. 4-21 31*28 

12000*43 Fl. 

12000*43 Fl. will buy bills on Genoa at 42 to 

amount of 28572*45 Lire. 
Commission | p.c. 35*72 
Brokerage 1 p.m. 28*57 64*29 

28508*16 Lire. 
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38506-16 Lire wiU seU in PftHa at 11 p.o. disot. for 95373-26 Fnutea. 
ConuuiBBiDn \ p.c. 31-73 
Brokerage 1 p.m. 2G-87 
tGeno biU) Frenoh atamp i p.m. 6-M 63-43 

35308-83 FraDM. 

S5S08-8S FranoB irill bn; bills on Madrid at 600 

to amonnt of G061-76 Dollwa. 
Commisdon | p.o. 6*33 
Brokerage 1 p.m. 6-06 11-39 

5060-37 Dollais. 
6060-37 Dollars wiU sell in London at 48<L pm 

dollar for 1010-074 £. 
Brokerage 1 pjo. 1-010 
(Madrid biU) Eoelish stamp \ p.m. -EOS 1-S15 

1006-669 £. 
Int.on£1000[orSm«kaat4p.a. 3-308 

1006-351 £. 
Poatage at 1 per mine 1K)06 

1006-346 £. 
.-. Net proflt=6} per mille or \ p.o- 

17. Banking and Ezcbangei. 

1°. Bank-notes. 

^■mk of Euglaad notes are legal tender so long as 
^ank pay them in gold, but no change need be 

ink of England notes are not legal tender at the 
or its branches, where sovereigns may be de- 
ed. 

■ivate Bank-notes are not legal tender — in caae of 
i of the issuer the receiver cannot recover — in 
f forgery the receiver can recover. 
)reign mnk-ootes should be sold through a broker 
3ign bills. 

je " stopping " of bank-notes does not give a bank 
ight to refuse payment to the presenter if his 
s (as to how he got possession of the note) are 



ictory. They can only inform the loser of the 
nstances under which it was paid. 
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2^ Cheques. 

A cheque is an order on a banker for the payment 
on demand of a stated sum of sterling money. 

Endorsement signatures are necessary on the back 
of all cheques payable to order but not to bearer. 

Every alteration in a cheque should be initialled. 

No titles of courtesy should be used in endorse- 
ments — a cheque endorsed ''Mr J. Smith" would bo 
refused payment. 

Dividend warrants must always be signed by the 
actual person to whom they are payable. 

Procuration endorsements are usually accepted by 
banks (there is no legal compulsion) in the form 
" per pro H. Smith, partner " [or secretary, etc.]. The 
signer must put his full ordinary signature, not his 
m^:^ initials. 

All cheques, except those of poor law guardians and 
Gbvemment departments, require to be stamped. 

" Crossed cheques " are not recognised abroad. 

They are cheques crossed on the face by two parallel 
transverse lines with or without the words " and Co.," 
"Not Negotiable," " Under— pounds," or the name of a 
banker with no lines. 

The effect of the crossing is to limit the cashing of 
the cheque to a particular banker or through a bank at 
any rate. 

To cancel a crossing the drawer (alone) must write 
across the cheque " Pay Cash " with signature. 

"Not negotiable" cheques are crossed cheques which 
are cashed at holder's nsk, the rightful owuer being 
able to reclaim the amount if there is any flaw in the 
title to it. 

The drawer of a cheque is the proper person to stop 
payment of it. 

After the banker hears of a customer's death he 
must return his cheques unpaid, marked "drawer 
deceased." The death of a partner does not stop 
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payment of cheques signed by him in the firm's name, 
nor the death of any official of a society stop cheques 
drawn by him officially. 

A bankrupt's cheques must not be paid but only 
after an " act of bankruptcy " in the eyes of the law. 

Care must be taken to ascertain the exact state of 
any account before refusing payment on the ground of 
want of funds; when a cheque is returned for this 
reason it is usually endorsed " Refer to Drawer " (R/D) 
or " Not sufficient funds " (N/S) — on no account is the 
deficiency to be stated. Smaller cheques may still be 
paid in England, but in Scotland the cheque first 
presented establishes a lien on the balance in favour 
of the holder. 

In all cases of " dishonoured " cheques (for whatever 
reason dishonoured) notice should be given to the 
customer from whom received. They should be re- 
turned to the bank or person troxa whom received 
unless for special reasons it is desirable to keep them. 

All paid cheques should be punched (to show 
cancellation) before being given up. They are the 
legal property of the drawer, but the paying banker is 
entitled to a receipt for their correctness and correct 
debiting. 

3°. Cash orders are inland drafts on demand 
drawn by traders on traders (difference firom cheques). 
They are subject to the laws regulating bills of ex- 
change. Many bankers look upon them with extreme 
dis&vour. 

4*', Bills of Exchange, 

Bankers have to exercise great judgment in dis- 
tinguishing between bills arising properly fi'om mercan- 
tile dealings and those which are merely mortgages on 
property not realisable or disguised accommodation 
bills. 



BILLS OF EXCHANGE. 257 

Inland bills are those drawn and payable within 
the British Isles, including the Channel Islands. 

Such bills are generally single (unlike foreign bills). 

Every aiteratioa in a bill should be initialled by all 
the parties. 

Every bill should be dated. 

If the date is accidentally omitted the holder may 
insert a date as near the true date as he can gather to 
be the case, provided he inform the acceptor. 

The currency of a bill is the period before it is due. 

If this is expressed in months, calendar months are 
meant and three days' grace is added. 

Treasury Bills and B. of E. " Bank Post Bills '' are 
the only English bills which take no grace. 

Days of grace are granted on bills of exchange and 
promissory notes. 

If they are payable by instalments grace is allowed 
on each payment. 

At sight drafts are payable on demand without 
grace. 

After sight drafts are reckoned from the date of the 
drawee receiving the bill. 

If a bill falls due on a Bank Holiday it is paid on 
the day after — if it falls due on any other public 
Holiday or on Sunday, Good Friday or Christmas Day 
it is paid the day before. 

Bank Holidays in England and Ireland are Easter 
Monday, Whitsun Monday, the 1st Monday in August 
and the 26th of December, or the 27th if the 26th is a 
Sunday. 

Bank Holidays in Scotland are New Year's Day 
and Christmas (if these fall on a Sunday the Monday 
following). Good Friday,* and the first Mondays in May 
and August. 

The words denoting the amount decide the value 
of the bill — the figures are merely a memorandum. 

A bill expressed in foreign money is calculated at 

J. 17 
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the rate of exchange at the place and on the day it is 
payable. 

5"". Acceptance, No claim can be made upon the 
drawee until he has accepted the bill In the case of 
"sets" of bills from abroad — an unaccepted bill will 
generally indicate in whose hands the accepted bill is 
— the holder of the unaccepted bill can demand the 
accepted bill, and if the two agree the acceptor must 
give it up. 

A bill must be presented for acceptance without 
delay — at latest on the business day following the day 
of receipt. 

The bill must be transmitted to the drawee for 
acceptance — he is not required to call to see it. If it 
be sent by post a stampea envelope should be included 
for its return. 

Presentation should be during the drawee's business 
hours, and if the bill be left after such hours he may 
date his acceptance a day later. Also he has till the 
close of the next business day to decide upon the 
course he will adopt. 

All documents attached to a bill must be shown for 
examination, but should not be left except with a 
banker. 

If the drawee is dead it should be left with his 
personal representatives or at his last residence. If he 
IS bankrupt the bill may be presented to him or his 
trustee. 

The drawee signifies acceptance by his mere signa- 
ture (even on the back). 

A bill after sight must also have the date of 
sighting. The drawee cannot make the bill payable 
out of the town in which he resides. 

He must on no account accept more than one of a 
* set " or he may be called upon to pay twice. 

The acceptor may cancel his acceptance as long as 
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he holds the bill, but afterwards he cannot revoke it or 
dispute the drawer's signature. 

A " general " or " clean " acceptance consists simply 
of a signature with or without an indication of the 
place of payment. 

A "qualified" acceptance occurs when the equi- 
valent of these words "and there only and not else- 
where " is attached. 

The drawee must accept the bill personally or by 
his agent. 

Minors cannot give acceptances — they are invalid. 

Acceptances by a partner in a firm which does not 
trade only binds the signer, but in trading firms such 
acceptances bind the firm. 

This is the case even with two distinct firms having 
common partners and trading under the same style. 

6°. Acceptance for honour. If a bill is refused accept- 
ance by the drawee or if protested " for better security " 
owing to his failure affcer acceptance it may be protested 
for honour. After protest it should be presented to 
any " case of need " upon it, and if the case of need 
intervenes he should accept thus : 

" Accepted for honour and account of A., B. & Co. 
(drawer or endorser) with £ s d notarial charges, and 
will be paid if regularly presented when due. 

X., Y. & Co." 

7°. Non-acceptance, Bills refused are to be promptly 
returned to the owner. 

An inland bill need not be noted or protested, but a 
foreign bill must always be protested unless there are 
express instructions to the contrary. 

In the United Eangdom and United States the 
holder can at once recover the amount of an unaccepted 
bill from the prior endorsers, but in other countries he 
can only demand better security for payment when the 
bill matures. 

17—2 
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8°. Endorsements. In the United Kingdom a bill 
may be to bearer or order. 

If to order it must be endorsed. All bills paid to 
credit must be endorsed by the customer. A bill 
payable to several persons not partners must be 
endorsed by all. A minor does not bind himself by 
his signature, but he thereby gives a good title to 
another. 

An executor or trustee may endorse usually with a 
guarantee from his bankers. 

A forged or unauthorised endorsement gives the 
holder no right to the bill. 

A restrictive endorsement does not bind the payer 
as to the correct application of the amount. 

An endorser "sans recoura" is. only liable for 
previous forgeries, not for failure of paymenta 

An endorser to whom the bill is re-endorsed cannot 
sue the intermediate parties. 

A bankrupt endorser gives a good title if the taker 
of the bill acts in good faith. 

9°. Stamps. All bills drawn in the United King- 
dom must be drawn on stamped paper. If drawn 
abroad the proper adhesive stamps must be af&xed 
before it is circulated (not necessary on acceptance) 
and cancelled by the initials or name of the issuing 
party, and true date written across. Penalty for not 
cancelling the stamps £10. 

Of a set oiie bill (only) must have a stamp for the 
full duty. 

10°. Presentation for payment should be made on 
the exact date of maturity at the place indicated under 
all circumstances within the control of the holder. 

If it is not presented on the date the endorsers are 
discharged, but the acceptor is still liable with compen- 
sation for loss due to the delay. 

An endorser paying the bill on the acceptor's failure 
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can realise the acceptor's estate and use any securities 
deposited with the holder to cover the bill in order to 
recoup himself. 

The bill should not be surrendered until cheques or 
any articles not legal tender offered in payment are 
realised. 

Orders to "Retire Acceptances" should be signed 
just like a cheque. 

The death or bankruptcy of the acceptor if known 
to his bankers cancels their authority to pay. 

Payment for honour should only be made after the 
bill has been presented to the drawer and protested for 
non-payment. 

11°. Non-payTnent A foreign bill not paid on the 
due date should be noted on the same day with a view 
to future protest or it may be protested at once. After 
the due date such a protest is useless. An inland bill 
need not be noted on dishonour but it may be if 
considered desirable. 

Where no notary is available any responsible person 
may give a certificate signed by two witnesses — this 
certificate is equivalent to a protest and must bear 
1/- stamp (postage-stamps are available). 

A dishonoured bill should be sent on the next day 
back to the customer unless the banker wishes to retain 
it for special reasons — in this case he must send notice 
to all the endorsers. 

12°. Short HIU or bills for collection are bills which 
are not sold to the banker but which he merely collects 
for his customer. 

Lost bills and notes are subject to the laws of lost 
cheques. 

13°. Promissory notes are subject to the laws of 
bills of exchange. 

(1) They must be stamped. 
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(2) They should state the considemtion (for value 
received, etc.). 

(3) They may be promised jointly, severally, or 
jointly and severally. 

A joint note is good against all the makers together. 

A several note is good against all the makers 
severally. 

A joint and several note is good against all the 
makers together and severally. 

A note in the form " I promise to pay " signed by 
several makers is considered a joint and several note. 

14°. Shipping bills should always be accompanied 
with a full set of bills of lading, insurance policy and 
(for India bills to be sold in London at any rate) with 
a receipt for freight — ^they should be to order of the 
shipper. 

16°. Foreign bills — usually sold through exchange 
brokers in London on Tuesdays and Thursdays. 

Crossed cheques and drafts are unknown abroad. 

Bills upon Germany, Austria, Italy, Switzerland, 
Russia must bear the words " bill of exchange," other- 
wise acceptance cannot be demanded. 

All foreign bills above £50 should be drawn in sets 
of at least two — one being sent forward for acceptance 
— ^the other being negotiated. 

All bills on Portugal, Spain or India of any amount 
must be in sets of two at least. 

Cheques on France must have the date written fully 
in words. 

Russian bills have now commonly the double date 
(old and new style) 16/28 Feb. 

In France, Spain, Russia, and Sweden the equi- 
valent for " accepted " must form part of an acceptance. 

All foreign bills (except French, which may be " to 
bearer" and Italian, which may be "to Mr — ") should 
be " to order." 
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The course of exchange indicates the daily quo- 
tations for foreisfn bills — ^the better quotation, is for 
fine banker's bills, the worse, for fair mercantile bills. 
London gives to some countries a variable number of 
pence for a standard coin, but more usually receives a 
variable amount of foreign money for the pound sterling. 
(A list is given elsewhere.) It is obvious that in the 
former case the fewer pence required and in the latter 
case the larger number of the foreign standard coins 
obtainable for the sovereign, the more favourable is the 
exchange to this country. 

In the case of Russian bills there should be no 
endorsements on the copy destined for acceptance — 
German " acceptance " bills may have endorsements. 

Protests should not be levied till the day after 
maturity. 

16°. Days of grace abroad — with accepted bills in 
Bussia 10 days' grace mav be taken, but firms of a high 
class do not avau themselves of it. There is no grace 
on unaccepted bills. 

It is not quite accurate to say there are no days of 
grace in some continental countries, e.g. Holland and 
Belgium allow two days for protests, and interest is 
reckoned in discounting as if there were two days* 
grace ; so in Germany, Italy, and elsewhere. 

18. Banking OperationB. 

Bankers generally receive orders for remittances or 
drafts within certain limits (Le. they are not to go 
outside certain stated prices for bills on different places), 
and as in general these limits and the current prices do 
not agree it often becomes necessary to determine 
whether the order should be executed or which rate 
should be preferred. 

The principles guiding the choice are the same as 
those in exchanges proper : — 
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For remittances, the highest rate in foreign money 
or the lowest rate in sterling. 

For drafts, the lowest rate in foreign money or the 
highest rate in sterling. 

Certain formulae are used in these calculations. 

Assuming London to be the place of operation : 

Let /Sf = a sterling rate. ^ = a foreign rate, g = the 
given price or limit, p = the present prica 

Then the above principles may be expressed alge- 
braically thus : — 

(1) For remittances 

(a) with F rates, the rate improves as - increases. 

(6) with 8 rates, the rate improves as - increases. 

(2) For drafts 

(a) with i^ rates, the rate improves as - increases. 

(6) with 8 rates, the rate improves as - increases. 

It is worth noticing that a fraction increases as its 
numerator inci'eases if the denominator is fixed, or as 
the denominator decreases if the numerator is fixed. 

The fractions should usually be converted into 
decimals for ease in comparing them. 

The usual questions arising for bankers are : — 

(1) The comparison of given prices with present 
rates for remittances to choose the best rate. 

(2) The comparison of given prices with present 
rates for drafts to choose the best rate. 

(3) The comparison of given prices with present 
rates, remittances and drafts to see if an order should 
be executed or not. 

(4) To find the second present rate (when only 
one is given) so as to fix a limit above or below which 
an order must not be executed. 
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In the practical working the terms cash and bills 
are used in England instead of the terms remittances 
and drafts — ^the terms argent, papier: geld, briefe: 
denaro, lettera, etc. are simdarly used abroad. 

The same terms are employed to express the 
improvement in the rate and the state of the market 
— as a rate improves it is " better for cash " or *' worse 
for bills," or vice versa — the bill market is quoted 
** paper " when the supply is greater than the demand, 
and '' cash " when bills are scarce. 

Example 1. I have an order to remit bills apon either Paris at 
25*60, Amsterdam at 12*2, Hambarg at 20*60 or the nearest rate. 
The present rates are Paris 25*50, Amsterdam 12*0}, Hamburg 20*58. 
Whioh should I choose? 

F Paris ^ ^'^-.996 ^^'^'^ ^^^^ ' '^"^^ 

^' ^"^ g 25^" ^- 2460 

166 

T? TT^rr^hnrc, ^ ^O'SS UsB (1 per mille) 20/6,0 | 20:580 | -999 

F. Hamburg - ^^^= 999. ^^^^ 2^^ 

186 
1 
„ . p 12025 ^^« 12*10,0 I 1 20250 I -993 

^•^*- ?l2T-=-^^^- 11350 

•460 

Example 2. I have an order to draw upon Paris at 25*40 or 
Amsterdsun at 12*1, Cadiz 49|, Lisbon 51}. Which is best to use 
when present rates are 25*50, 12*2|, 49^, 50} ? 

g 25*40 _ Use (4 per mille) 2^/5 | 25-40 | -996 

F. Fans ^ 26^~ ^<>"« 2^45 

15 
a 12*1 _^ 12*137,5 | 1205000 | *992 

^•^«*- |l2:2|='^^- 112626 

3387 

« 494 « 397 1 3930 I 990 

^'^"^ f S='^^^- "367 

6 
« 504 « 205 I 2020 I -987 

14 
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Example 8. Benuttanoes and drafts. 

I have an order to remit to Amsterdam at 12*4 and draw upon 
Hamburg at 20*40 or at equivalent rates. Should I execute it — ^the 
present rates being 12, 3^, 20, 42 ? 

P. Amsterdam ^ \^^ ] 12195 20-40 248-778 

^ 20-40 ( ^^'^^ ^ ^^^ " ^^'^^ ^ 
F. Hamburg - ^ ^ J Bates unfavourable. 

Example 4. Bemittanoes and drafts. 

I have an order to remit bills upon Cadiz at 49J and to draw on 
Lisbon at 5S or at equivalent rates. Should I execute it at the 
present prices 49|, 58f ? 

S. Cadiz ^ ^ 1 197 216 42356 , 

^j;{ I 199 ^212 = 42188"^- 

S. Lisbon - ^ Bates favourable. 

^ 63 J 

Example 6. Equivalent rates. 

I have an order to remit upon Paris at 26*66 and to draw upon 
Hamburg at 20*40. If the Hamburg rate improves to 20*36, to what 
Paris rate am I limited? 

T? P * P ^^ \ a? 20-40 

'• *^*™ g 26-66" I 26 66 "^ 20^" ' 

V w..r„Kn.« ^ ^'^ I . ^_ 20-36x26-66 _^^.,^, 
P. Hamburg - 30^ J • • x= ^^^^^ =26-49*. 

Example 6. Equivalent rates. 

If I have to remit upon Paris at 26*66 and draw upon Lisbon 
at 66 at what rate may I draw upon Lisbon if the Paris rate faUs to 
26*66? 

F Paris l-^^^-] fL,,?^-i 

* • ^ans g - 26-66 I 66 "" 26*66 "" ^• 

a T' v. p X I 66 X 6*13 - . _^ 

S. Lisbon ^ = — j X = g.j^^ = 66*21 pence. 

The above examples are similar to those in Tate, but the solution 
of the questions on remittances and drafts is different. 

The London Course of Exchange should constantly be consulted. 

The methods of approximation apply— especi^y the methods of 
prediction for equivalent rates. 
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EXAMPLES. 

1. Choose between these rates for remitting — ^the banker 
being ordered to remit upon Paris at 25*40, Amsterdam 12*2, 
Hamburg 20*50, Copenhagen 18*50, Vienna 12*06, Italy 28*30, 
Spain 4()|«?., Lisbon 47^^., Berlin 20*48, or the nearest rate. 

(a) Paris 25*38, Amsterdam 12*1^, Vienna 11*98. 
(6) Hamburg 20*43^, Copenhagen 18*47, Spain 40d. 
(c) Italy 28*12, Lisbon 46i|rf., Berlin 20*44. 

2. Choose between these, rates for drawing — the banker 
beinff ordered to draw upon Paris at 25*25, Amsterdam 12*1, 
HauSburg 20*35, Copenhagen 18*30, Vienna 12*05, Italy 28*10, 
Spain 28*10, Lisbon 51, Berlin 20*36, or nearest rate. 

(a) Paris 25*41J, Amsterdam 12*2J, Vienna 12*04. 
(6) Berlin 20*40, Lisbon 52^rf., Copenhagen 18*33. 
(c) Italy 28-15, Spain 28*07, Hamburg 20*38. 

3. Remittances and drafts. Are these orders to be executed 
at ttie given present rates ? 

(a) Remit to Amsterdam 12'3| at 12*2. 
Draw upon Hamburg 20*41 1 at 20*43. 

(6) Remit to Berlin 20*38J at 20*37. 
Draw upon Paris 25*21 at 25 22J. 

(c) Remit to Spain 42^ at 43. 
Draw upon Lisbon 49f at 50. 

(cO Remit to Spain 42 at 42^. 

Draw upon Paris 25*20 at 25*22. 

4. Equivalent rates. 

(a) My order is — Remit Paris 26*50. 

Draw Hamburg 20*40. 
The Hamburg rate improves to 20*35. 
To what Paris rate am I limited ? 

(6) My order is — Remit Paris 25*65. 

Draw Lisbon 50J<;?. 
The Paris rate falls to 25*50. 
To what Lisbon rate may I go ? 

(c) My order is — Remit Vienna 12*075. 

Draw Berlin 20*42. 
The Vienna rate falls to 12*05. 
To what Berlin rate may I go ? 

(d) My order is — Remit Hamburg 20*52. 

Draw Paris 25*18. 
The Paris rate improves to 25*21. 
To what Hamburg rate am I limited ? 
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19. BnUion Operations. 

Bullion — i.e. gold and silver in bars, coins, or other 
forms — ^is imported and exported to create funds for 
exchangea 

The two chief questions which arise are : — 

1°. To find the par of exchange between two 
coimtries from the prices of bullion in them. 

2''. To find the arbitrated equivalent price of 
bullion in one country from the rate of exchange and 
the price of bullion in the other country. 

Gold and silver are valued according to their purity 
— using a certain standard as the basis. The purity is 
determined by an assay. 

Thus two preliminaiy questions arise before the 
above two questions can be properly answered. 

1°. Assajdng or the valuation of bullion. 

2°. Reports or the method of reporting assays. 

The standard weight and fine weight of gold and 
silver are found from an assay report of a certain weight 
of bullion. 

The first is called " standarding " and the second 
may be termed "fining." 

The assay report is expressed in carats, dwts, or 
milli^mes. 

Bullion (especially in bars and ingots) is the chief 
regulator of exchanges, since when the arbitrated par 
obtained from the prices of bullion differs from the rate 
of exchange for bills by an amount exceeding the 
charges of purchase, transport and sale bullion begins 
to flow into the country offering the better price. 

Bars or ingots are preferred to coins for transport 
except for places where there is no facility for mintage. 
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Besides the pars of exchange arbitrated from the 
prices of bullion there exists oetween two countries 
with the same standard (e.g. between this country and 
all the countries completely or virtually of the gold 
valuation) a par of exchange based upon the quantities 
of pure gold contained in coins of full weight and 
fineness. This par (= the number of foreign unit-coins 
which contain the same quantity of pure gold as the 
sovereign) is called the mmt par or theoretical par — it 
is fixed by law. 

The price of bar gold in a country with a gold 
standard cannot differ much from its mint par, i.e. can- 
not be at a considerable premium or discount — thus 
the mint par and the par arbitrated from gold prices 
will be almost always identical but in reality they are 
distinct. 

The mint pars or more strictly the arbitrated gold 
pars govern the short exchanges between England and 
the countries of the gold valuation. 

The two limits between which these short exchanges 
can fluctuate are found by adding to or subtracting 
from the above par of exchange the cost of shipping 
gold from one place to the other. These limits are 
called the "specie points" or "bullion points" and 
exist for every one with some slight variations due to 
facilities in business, etc. 

The specie points are of great importance to the 
conamercial community, because if the short exchanges 
rise or fall to them, gold will be exported or imported 
and any large movement of gold affects the rate of 
discount. 

The mint pars and specie points are given under all 
the countries which have them. It is also to be noted 
that the arbitrated pars are based upon the facts given 
for each eoijntry under the word bullion, and these 
should be continually consulted. 
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20. Auaying. English Assays. 

The value of bullion depends upon the quantity of 
pure metal it contains as found in the process of 
assaying. 

The value of the alloy is disregarded as a compen- 
sation for the expense of refining. 

1°. Ok>ld assays were formerly made in carats of 
4 carat grains each. 

1 carat weighs ^ lb. Troy = 10 dwts. = 240 grs., 
.'. 1 ct. grain = 60 grains Troy. 

The proportions however are alone essential. 

Purity would be 24 carats fine. 

British standard gold is 22 carats fine (^ or 916f in 
millifemes). 

The reports were made by comparing the ascertained 
weights with this standard — the difference being called 
the " bettemess " (B) or " worseness " ( W) of the metal. 

The assay report was given in this form :— 

Russia — ducat (gold) assay B 1*2 J, weight 54 gr. 

This means that the Russian ducat is 1 carat 2^ ct. 
grams above the standard, and /.its fineness is 23*2^. 

The full particulars of the assay of a given weight 
of gold would thus be set out : — 

Given the weight and assay. 

Fineness = standard ± assay report. 

■n' • r i fineness . , . 

Fme weight = -^ — , ^ n tkir x weiffht. 

° absolute fineness (24) ° 

fineness 

Standard weight = — — j — t-tj tketk x weight 

° standard fineness (22) ° 

or fine weight + ^ of fine weight. 

Value in sterling = fine weight in oz. x price per 
oz. fine. 

Value in sterling = standard weight in oz. x price 
per oz. standard (the usual method). 

Value in sterling = full weight in oz. x price per 
oz. weight (according to purity). 
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Example. BoBsian dnoat assay B 1*2), weight 54 gr., at £3.17«.10^. 
per oz. standard. 

Fineness =22 + l-2|=23*2i. 

Fine weight =—^7 — x 54 gr.=63"16 grains. 

Standard weight =^^^x 54 gr.=57-98 grains (53-15 +4-93). 

57*98 
Value in sterlings— r;r x 77*875*. = 10». M, 

2°. Gold assays are now expressed in milli^mes 
and thirds — the weights being in oz. and decimals. 

The fineness is thus expressed directly and the 
other particulars are set out in the same way. 

Given the weight and fineness of a quantity of gold 
bullion. 

Fine weight = fineness x weight -r- 1000. 

Standard weight = fine weight + 1^ of fine weight. 

Value in sterling = fine weight in oz. x price per 
oz. fine. 

Value in sterling = standard weight in oz. x price 
per oz. standard (usual for bars). 

Value in sterling = fiiU weight in oz. x price per 
oz. weight (according to purity). 

Example. 140*375 oz. gold, 896 fine, at lis. 6(2. per oz. standard. 

140*375 

Fine wt. = 140*375 x -896= 125*776 oz. fine ^98 

112 3000 
12 6338 

8422 

125*7760 
Standard wt. =fine wt. + A^ fine wt. = 137*210 oz. st. 11*434 

137-210 
5783 

411 6300 
Valne in sterling = standard wt. in oz. x 77«. 6(2.=£531.13«.9(2. 109 7680 

9 6047 
6861 

631*6888 
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3". Silver asBays are made in ozs., dwts., and 
J dwts. — 12 oz. or 240 dwts. being purity. 

The British standard silver is 11 oz. 2 dwts. fine or 
222 dwts. fine (f ^ or 925 in milliemes). 

The reports are made from a comparison of the 
given weights with this standard — the difference as 
before being called the "bettemess" (B) or "worse- 
ness " ( W) of the metal. 

The assay report is given in this form : — 

France : franc (silver) assay, W 0*7. Weight, 3 dwta 

This means that the franc is 7 dwts. below the 
standard and .'.its fineness is 215. 

Given the weight and assay of silver bullion — the 
particulars are thus found. 

Fineness = standard ± assay report. 

fineness 
Fine weight = '~qZK — x weight (aliquotise) or full 

weight ± 947\ ^^ ^^^^ weight. 

fineness 
Standard weight = — ^ x weight or fine weight 

+ ^ of fine weight or full weight ± aac^ ^^ ^^^ 

weight. 

Value in sterling = fine weight in oz. x price per 
oz. fine (cake silver). 

Value in sterling = standard weight in oz. x price 
per oz. standard (bars). 

Value in sterling = full weight in oz. x price per 
oz. weight (coins). 

Example. Bossian rouble of 13 dwts. 8 grs. W 14 at 5<. per oz. si 

Fineness = 222 - 14 = 206. 

Fine wt.=H|x820 gr8.=Hx| oz.=H oz. 

Standard wt. =if x fine wt. =|y^=i^| oz. 

Valne in sterling = HI >< 5«. = YA* = Hh*- = 3«. l-477rf. 
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4"". Silver assays might also very conveniently 
be expressed in milli^mes — with the weights in oz. and 
decimals. 

For instance in the above examples, 

W 14 denotes fineness 866§. 

.-. fine weight = '866666 x | = 1I?|^? = .57777 oz. 

Standard weight = ^= = '624624 oz. 

Value in sterling = 624624 x 5«. = 3123123*. = 
3«. l-477(i. 

In the case of the &anc, 

W 0-7 denotes |U = Jf = 895-8 fineness. 

Fine weight = 77^ x -8958 grains. Standard weight 
= 1^ X 77J X -8958 grains. 

Value in sterling at 58, per oz. = (jf^ x |^ x 77^ x 
•8958>. 

21. Continental Assays. 

These are always expressed in millifemes and tenths 
for both gold and silver. 

Their use will be obvious for all from a French 
example. 

Given 3*071 kilogrammes gold 917 fine — premium 
2 per mille on 3437 fr. per kilog. fine. 

Fine weight = 3071 x -917 = 2816 kilog. 
Value in frcs. = 2*816 x 3437 fr. = 9678*59 francs. 

2 per mille = 193 5 

9697*94 fi-ancs. 

Given 42*117 kilog. silver 925 fine — discount 10 p.c. 
on 218*89 fi^ncs per kilog. fine. 

Fine weight = 42*117 x *925 = 38*958 kilog. 
Value in frcs. = 38*958 x 21889 = 8527*516 francs, 

10 p.c. = 852*75 1 

7674-766 francs. 

J. 18 
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American assays are in milli^mes and halves. 

The Chinese reckon in percentages and call it the 
touch (toques). 

The Russians reckon in zolotniks, and .'. 96 repre- 
sents fine metal. 



22. Reduction of English Reports to the 
Decimal Form, and vice versa. 

V, To reduce a decimal gold report to the British 
standard (22 carats). 

Multipljr the report by 24 -^ 1000. 

Find difierence of this and 22. Mark B or W 
accordingly. 

Example, 900 fine. ^1*6 

22 

'4= If ot. grains. W If =0 1| nearly. 

2°. To bring a British gold report to a decimal 
form. 

Add or subtract the report to 22, and divide by 24 
to three (or 4) figures. 

ExampU. B 1. If 28 1^. 24 | 28-37 5 | -974 raide. 

177 
95 

Br. stand. gold=916;. 12 | 110 | •9li 

20 
80 
8 

3°. To bring a silvey millifeme report into a British 
form. 

Multiply the report by 240, mark oflf 3 places of 
decimals. 

Find diflTerence of result and 222, mark B or W 

rdingly. 



^ 
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Example. 938. 938 

2 40 

37-620 
187-6 

226-120 
222 

B 3120 

4°. To turn an English silver report into a milli^me 
form. 

Add or subtract given report to or from 222. 

Divide result by 240 to 3 figures — ^answer will be 
French report. 

ExampU. W 7. 222 - 7=2,4,0 | 2160 | -8968=896 raide. 

2300 

140 

20 

1 

Br. standard 8aver=926 F. 240 | 22^ | -926 

. .600 
1200 
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L Find all the particulcurs from these Assay Reports. 

(1) Russian Imperial (1801), 981 fineness, 185} grains wt. 

(2) Spanish Doubloon (1772), W 0. 2^, 416i grains wt 

(3) Sicca Rupee, BO. 13, weight 7 dwts. ll| grs. 

(4) U. S. Dollar, W 0. 8}, weight 17 dwts. 8 ^. 

(5) Mexican Dollar, 898 fine, weight 41 6| grains. 

(6) Turkish Piastre, fine, weight 7*216 grammes. 

2. Find prices at 77«. 9d, per oz. st. of 

(1) 673-829 oz. gold, 910 fina 

(2) 712-56 oz. gold, 876 fine. 

(3) 210 lb. 9 oz. 17 dwts. 20 grs., 916 fine. 

3. Find prices at 43^V^. per oz. st. of 

(1) 874-612 oz. silver, 912 fine. 

(2) 77000 grains silver, 892 fine. 

(3) 913-215 oz. silver, 984 fine. 

18—2 
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4. Transform these reports. 

(1) 961 fine to old gold report. 

(2) 835 fine to English silver report. 

(3) B 1 1 J to milli^mes. 

(4) 864 fine to zolotniks. 

(5) W 7} to Chinese report. 

(6) W 9| to milli^mes. 



23. Arbitrations of Bullion. 

These consist of arbitrated pars of exchange and 
arbitrated prices of bullion. 

Pars of exchange are the rates calculated for opera- 
tions in bullion — arbitrated from the prices of bullion 
in the two countries. 

An arbitrated price of bullion is the price of gold 
or silver in one country arbitrated from its price in 
another and the rate of exchange between the two. 

The diflference then is simply that in arbitrating pars 
the prices are given and we have to find the rate of 
exchange, whereas in arbitrating prices one price and 
the rate of exchange are given and we have to find the 
other price. 

The method of arbitration is exactly the same as 
for bills of exchange but two additional points must be 
considered — the relations between the gold and silver 
weights of the two countries and the degrees of fineness 
at which the prices are rated. 

These particulars will be found under each country 
and should be frequently consulted. 

The chain rule is employed but the calculations are 
much simplified by the use of " fixed numbers," 

In England bullion is rated at standard fineness 
but some coins (doubloons, dollars, etc.) in large quan- 
tities are valued per oz. weight in accordance with 
their estimated fineness. 

In other countries gold and silver bars are quoted 
per weight fine and coins per piece. 



A VERAQE WEIGHTS OF COINS. 
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Thus to compare English and foreign rates for coins 
we must know the average weights. 

1000 Sovereigns w( 

Napoleons 
German 20-marks 
Half imperials 
Half eagles 
Spanish doubloons 
Mexican dollars 
Spanish pillar dollars 
Austrian florins 



it 



>» 



a 



» 



a 



>» 



if 



igh 256-60 oz. 


7-978 tilog. 


„ 207 00 oz. 


6-438 „ 


„ 256 00 oz. 


7-962 „ 


210-40 oz. 


6-544 „ 


„ 268-66 oz. 


8-353 „ 


„ 86700 oz. 


26-967 „ 


„ 868-00 oz. 


26-998 „ 


„ 86600 oz. 


26-936 „ 


„ 396-50 oz. 


12333 „ 



Also 1 oz. Troy = 31 10349552 grammes. 

Pars and prices are given for practice under some 
of the chief countries and fixed numbers or tables are 
supplied to facilitate the calculations. For coins the 
above average weights are of great importance. 



SECTION X. 

ON 'CHANGE AT HOME AND ABROAD. 

aREAT BRITAIN. 

Money and Bullion. 

4 farthings = 1 penny, 
12 pence = 1 shilling, 
20 shilliogB = 1 pound. 

Accounts are kept in eterling (£. 8. d., librae, solidi, 
denarii). 

"Sterling" (eaeterling) abroad is used for "English 
ney." _ _ _ ' _ 

Farthings (fourthings) are written as tractions. 
Since 1816 gold has been the sole standard of valne. 
The gold coins are the sovereign and half-sovereign. 
Amounts are sometimes stated in guineas (21«.) 
[ half-guineas (10s, %d.), but the coins are not now 
de. 

Legally "1869 sovereigns are to be coined out of 
Troy-pounds weight of gold l^ths fine," .■. 1 sovereign 
uld weigh 12227446 grains (798805 grammes), and 
I half-sovereign the half of this. 
The Master of the Mint must not issue a sovereign 
ess than 122-07445 grains or more than 122-47445 gre. 
e remedy allowance is thus 0*2 grain). 
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Sovereigns cease to be legal tender when less than 
122 J grains, half-sovereigns when less than 61^ grains. 

The sovereign and half-sovereign of the Sydney and 
Melbourne mints are legal tender here. 

The common silver coins are the half-crown, florin, 
shilling, sixpence, threepence. 

Legally " 60 shillings are to be coined out of 1 Troy- 
pound weight of silver |J fine." 

.'. 1 shilling should weigh 87^ grains (5*65518 
grammes) and the other coins in proportion. 

The silver coins are legal tender for 40«. only. Their 
real value is about 60 °/^ of their nominal value. 

The bronze coins (95 parts copper, 4 tin, 1 zinc) are 
the penny, half-penny, and farthing. 

Legally "40 pence must weigh 1 lb. Avoir, of 
bronze." 

.-. 1 penny should weigh 175 grains, and the other 
coins in proportion. 

Pence and half-pence are legal tender for 12d, and 
farthings for 6(2. 

Their real value is just ^ of their nominal value. 

The silver and copper coins being only tokens, pass 
for more than their intrinsic value, and when much 
worn are received back at the Mint (or Bank) for their 
nominal value. 

Gold coins are onlv taken at their actual value 
except under a special Act of Parliament passed for the 
purpose of improving the coinage. 

The. promissory notes of the Bank of England are 
legal tender for sums above £5 except at the Bank's 
own branches. 

The gold coins of the Sydney and Melbourne mints 
are legal tender here. 

" Seigniorage " is the profit on our silver and bronze 
coinage. 

Thus an oz. of silver whose market price is about 
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3«. %d» is actually coined into five shillings and one 
sixpence — giving a profit of 2«. per oz. 

* Bullion" consists of bars, dust, or " groups " (mixed 
coins, medals, pieces of gold). 

A bullion-broker will assay and weigh any bullion 
for the owner and buy it if desired. 

Railways charge Is. per cent, between any two 
stations in Great Britain above the usual charge for 
freight for carrying bullion. 

Mixtures of gold and silver with alloy or not are 
called partings — ^gold or silver partings as the gold or 
silver predominates. 

In a gold parting — each is reported in milli&mes: 
in a silver parting, the silver is reported in dwts. 
(B or W), tne gold in grains per lb. Troy of the 
bullion. 

The London charges for " assaying *' are these : fine 
gold, 35. per bar : fine silver, Is. 6d. : parting gold, 4^. : 
parting silver, 85. 6d. For " refining ' the charges are 
20 dwts. fine silver per lb. of bullion in parting gold, 
and 6 grains fine gold per lb. of bullion in parting 
silver. 

The British standard of purity for gold is |J or 
91 6| fine in millifemes. 

Assays of the fineness of gold are reported in 
thousandths and thirds. 

Thus an assay 900 fine means that in 1000 parts, 
900 are pure gold, 100 alloy. 

[Formerly gold was reported by the " carat " (^ of 
the Troy pound) — 24 being purity. 

The carat was divided into 4 carat grains, and these 
again into eighths. 

Assays were reported as so many carats, carat grains 
and eighths "better" (B) or "worse" (W) than the 
standanl 22 (U). Pure gold would thus be B 2*0, and 
gold 900 fine W Olf nearly. 
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This method is still used in marking jewellery, the 
standard fineness of which is 18 carats or f ]. 

The British standard of purity for silver is 11 oz. 
2 dwts. of fine silver out of 12 oz. Troy or f J (H^)— 
expressed in milli^mes 925. 

In assays oz. dwts. and \ dwts are used or oz. and 
decimals. 

The fineness of silver is reported as so many dwts. 
" better " (B) or " worse " ( W) than the standard 222. 

Thus pure silver = B 18. Silver 900 fine = W 6. 

There is some tendency towards the use of milliemes, 
as in the case of gold. 

The bullion weight is the Troy oz. and decimals. 

The Mint coins gold for private account fi^ee of 
charge if the value be £20,000 or over — the only 
expense being that of assaying, and the price being 
£3. 17«. lOJd per oz. standard. Practically however 
the Bank of England buys gold at £3. 17^. 9c2. per oz. 
standard and is now almost the sole medium by which 
bullion is imported to the Mint— the diflference in price 
being more than compensated by the speedy realisation 
and the consequent gain in interest. 

The Bank buys gold bars under these conditions 
and charges : 

(1) The gold is melted by the Bank melters into 
bars of not more than 204 oz. Troy weight at a charge 
of Jd per oz. 

(2) The bars are assayed by the Bank assayers at 
a charge of 45. 6d. per oz. 

The Bank buys gold of standard fineness at 77s. 9d, 
per oz. and sells bars of 900 or 916 fineness at 77s. \Q\d, 
and bars of 990 or greater fineness at 77s. lid. 

It receives light gold coins by weight at 77s. 9d. 
per oz. standard. 
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It also buys and sells other gold coins (Napoleons, 
Russian Imperials, United States Eagles, Qerman 
Reichsmarks) at about these prices : — 

French coins 76/2^ per oz. (buying) 76/7 per oz. (sellmg). 
German „ 76/3 „ „ 76/7 „ 

Russian „ 77/7^ „ „ 77/11 „ 

U.S. „ 76/3i „ „ 76/7 „ 

The Bank delivers gold at its provincial branches at 
9s. per mille {ia. per mille for delivery and 6(2. per cent, 
for advice of the money). 

The Crown alone issues silver and copper coins — it 
authorises the Buik to select and send to the Mint 
deteriorated pieces. 

Bar silver is usually quoted per oz. standard. 

Coins are usually quoted per oz. weight. 

Cake silver per oz. fine. 



BUIb and Ezchangei. 

Jills between London and the Continent are gene- 
at 3 months' date, 

Those from India or China on I^ondon at 4 or 
)nthfi' date. 

Jills drawn from London usually specify the time — 
e time is not stated on any bill Usance is reckoned 
is varies with the place : — 

jWice, Genoa, Malta, 30 days' date. Spain and 
ugal, 2 months' date. Germany and Holland, 
onth's date. Italy, 3 months' date. New York, 
ays* sight. South America, 90 days' sight. 
Continental bills are by no means so frequently at 
iCQ as formerly. 
Occasionally bills are marked double or half-usance. 
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The days of grace are three — there is uo grace on 
demand bills or at Bank of England on Bank Post billa 

All bills due on Bank holidays are paid the day 
after, but bills due on a Sunday, Christmas Day, or 
Good Friday are paid the day before. 

Bills due on the 31st of a month of 30 days are due 
on the 30th plus the 3 da}rs of grace. 

Bills payable in the country are charged ^ — \ p.c. 
commission. 

Inland bills on London are at a premium, but this 
is usually commuted for time, ag. the time par of bills 
from Edinburgh on London is 4 days (equivalent to a 
premium of 1/- p.c). 

The market for foreign bills is on Tuesday and 
Thursday. 

If the time-currency of a foreign bill does not corre- 
spond with that of the quoted Course of Exchange the 
difference of interest is based upon the rate of discount 
of the place where the bill is payable. 

Interest is calculated by taking the exact number 
of days and the year at 365 days. 

Bill-brokers are a distinct class from bill-discounters, 
although some bill-brokers act as bill-discounters or 
English bill-brokers. 

Brokerage (1 per mille = 1 7^,^,) is only charged on 
bills payable abroad and is reckoned on the net price 
at which the foreign bill is sold. It is always paid by 
the seller and often by the buyer of the bill. 

Bankers and bill-discounters recoup themselves by 
a commission added to the rate of discount or by a 
charge to theil* customers. 

Discount-brokers are content with -^ or even 
^ p.c. p.a. as discount commission for bringing two 
pirties to an agreement, but they are only responsible 
for the genuineness of the names on the bills. They 
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do not endorse them or guarantee them for so small a 
profit 

Payments are generally made by cheques^-cashed 
through the London Clearing House, an exclusive body 
of joint stock and private banks. 

An unpaid bill must be " noted " the day it falls 
due with a view to future " protest." The charge for 
"noting" is Is. Qd. in London — the charge for a "protest" 
is about 5s. plus Qd. per £100 up to £2000, and then 1«. 
per £1000 or fraction in addition. 

The bill stamps for all bills drawn, negotiated or 
payable in the United Kingdom are : — Demand or up 
to £5, Irf.; £5— £10, U.\ £10— £25, 3d., then 3d. per 
£25 up to £100, then Is. per £100 or fraction. 

Bank of England or Ireland bills, bankers' drafts 
for settlement, letters of credit, and Government de- 
partment bills are exempt from stamps. 

Bills in foreign money are stamped at the current 
rate of exchange. 

Bills drawn within the United Kingdom must bear 
an impressed stamp. 

Bills drawn out of the United Kingdom must bear 

jsive stamps to be affixed before negotiatioD, but 

before acceptance. 
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EXAlffPLES. 

Decide on the best way of paying these debts and find the 
actual cost, including brokerage and stamps. 

(1) London— Austria, £356. 8d 4c?., rates 12*05, 118'76, 
3 mos. Discount rates 3 and 4 p.c. 

(2) London— France, 10,000 Fr., rates 25-18, 25*19^ 
cheques. 

(3) London— Russia, 20,000 Ro., rates 24^^, 101-40, 3 mos. 
Discount rates 4 p.c. each. 

(4^ London— New York, £975. 10». 8c?., rates 49/^, 4*86j. 
60 days' sight. Discount 2^ and 3 p.c. 

(5) London — Calcutta, 8075 Rs., rates 1«. 2^iV^., 1«. 2J|dl 
sight. 

Weights and Measures. 

The bullion weight is Troy weight, but the Bank 
always uses oz. and decimals. 

In weighing diamonds the oz. Troy is divided into 
151 carats, .*. 1 diamond carat = 19 grs. Troy. 

In weighing pearls the oz. Troy is divided into 
600 grains, .*. 5 pearl grains = 4 grs. Troy. 

In standarding gold the lb. Troy is divided into 
24 carats of 4 carat grains, /. 1 gold carat = 240 grs. Tr. 

The lb., oz., gr. in Apothecaries* weight are those of 
Troy weight. 

The commercial weight is Avoirdupois weight, 

1 lb. Av. = 7000 grs. Tr., and 1 lb. Tr. = 5760 grs. Tr. 

A great many things nominally sold by measure 
are really sold by weight — the measures being taken to 
be of a given weight, e.g. a firkin of butter = 56 lb. 

At Mark Lane wheat is nominally sold by the 
quarter, but really by weight, 1 qr. being taken to be 
504 lb. and 1 bush, to be 63 lb. 

Foreign wool is always sold by the lb. British wool 
occasionally by the pack of 240 lbs. and by the sack of 

2 weys of 2 tods of 2 stones (14 Iba) of 2 cloves. 
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The ordinary liquid measure is the gallon — filled 
with distilled water it must weigh 10 lbs. Avoir, at 
62'' Fahr. and 30 inches barometer. 

1 gallon = 277*274 cub. inches, .• 1 cub. ft. of water 
weighs 62-321 lbs. 

The dry measures are the peck, bushel and quarter. 

1 qr. = 8 bush. = 32 pks. = 64 galls. 10 qrs. = 1 last. 

The tun of 2 pipes, 3 puncheons, 4 hhds, or 6 tierces 
is chiefly used for oil. 1 tun of oil is estimated at 
20 cwt. 1 qr. 

For beer the butt of 3 barrels of 2 kilderkins of 
2 firkins of 9 gallons is used. 

For wines pipes of varying quantities of gallons are 
divided into hhds, quarter casks and octaves. 

The commercial length is the yard of 3 feet of 
12 inchea 

The inch is divided into halves, quarters, eighths, or 
into tenths or twelfths. 

1760 yds. = 1 mile. 1 geog. mile = ^ of a deg. = 
^ of 69^ miles. 

For land the perch of 5J yds. is used, or the chain 
of 100 links. 1 chain = 4 perches. 

For cloth the yard is divided into qrs. eighths and 
sixteenths. 

1 sq. of flooring is 100 sq. ft. 1 rod of brickwork 
(li thick) = 272J sq. ft. 

For land, acres, roods, sq. poles or acres, sq. chains, 
sq. links are used. 10 sq. chains = 1 acre. 

1 load of earth is a cubic yd. 1 load of timber 
=2 50 cubic feet. 

Deals and battens are usually sold by the S. Peters- 
burg' standard. 

The old wine gallon (231 cub. ins.), and the 
Winchester bushel (2150*42 cub. ins.) are still used 
in the U.S. and some Colonies. 
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1 imp. bush. = 1'031557 Win. bush. 
1 Win. bush. = '9694472 imp. bush. 
1 imp. gall. = 1-20032 o. w. gallon 
1 o. w. gall. = '833109 imp. gallon. 

The old beer gallon of 282 cub. inches is not now 
used. 



FRANCE. 

Moneys and Bullion. 

100 centimes = 1 franc. 
(10 centimes = 1 decime.) 

The gold coins are 5, 10, 20, 50, 100 fi^nc pieces, 
all 900 fine. 

155 20-francs weigh 1 kilogramme, .*. 3010 francs 
are the equivalent of 1 kilogramme gold 900 fine. 

The 20-fiunc pieces are called Louis or Napoleons. 

The silver coins are 5, 2, 1, J, ^ franc pieces, each 
835 fine, except the 5-franc which is 900 fine. 

40 5-franc pieces weigh 1 kilogramme, .'. 200 fruncs 
are the equivalent of 1 kilog. silver 900 fine. 

The nominal value of the silver coins (other than 
the 5-franc) is 1\ p.c. above their real value — owing to 
their having been issued originally at 900 fine. 

The bronze coins are 10, 5, 2, 1 -centimes — they 
weigh the same number of grains. 

France and the Latin Union at fist adopted the 
double standard or valuation. 

After 1867 the 5-franc piece was alone legal tender 
in silver, but it was still coined and /. the double 
standard remained in force at 1 : 15J. The adoption 
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by Germany in 1871 of the gold standard caused such 
a depreciation in silver that this legal relation was 
absurdly high, and to prevent the export of gold 
France and the Latin Union had finally to suspend the 
coinage of the 5-firanc piece. 

Thus the French monetary system is a gold standard 
conjointly with the circulation of the existing 5-franc 
silver pieces as legal tender ; this is called the ital(m 
boiteux and gives to the silver 5-franc in all markets a 
value higher than that of the silver it contains by 
about 15 p.c. The number of these 5-franc pieces still 
in circulation is from 4 to 5 hundred millions. 

If the balance of trade had been largely against 
France this italon hoiteux would have caused a serious 
derangement in the foreign exchanges, but this has 
not been the case yet, and the exchanges in France and 
the States of the Latin Union have almost always 
adjusted themselves as if they had had a purely gold 
valuation. 

French reports of gold and silver assays are in 
milliemes and tenths: they are thus more accurate 
than British reports. 

The French add raide if the fineness is barely up 
to the report, franc or bien franc if fully up to the 
report. 

The bullion weight is the kilogramme. 

1 kilog. = 321 51 oz. Tr. 1 oz. Tr. = -0311035 kilog. 
.'. 1 oz. Brit, stand, gold = '0285115 kilog. fine ^old, and 
1 oz. Brit, stand, silver = -0287707 kilog. fine silver. 

The value of 1 kilogramme gold 900 fine is 3010 
francs (this is the Mint rate of coinage). 

The Mint buys gold at a discount of Fr. 6*70 per 
kilogramme gold 900 fine. 

Thus it gives (3100 - 6-70) = 309330 Fr. per kilog. 
gold 900 fine, i.e. 3437 per kilog. fine. 

J. 19 
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Hence gold (in bars) is negotiated at a premium or 
discount on Fr. 3437 per kilog. fine (new tariff). 

Silver (in bars) is negotiated at a premium or 
discount on Fr. 218*89 per kilog. fine (old tariff). 

To find tariff rate for any other fineness. 

Multiply (for gold) Fr. 3437 by fineness and mark 
off 3 placea 

Multiply (for silver) Fr. 218*89 by fineness and mark 
off 3 more places. 

Example 1. Standard gold 9161. -9161 x 8437 = 8150*58 Fr. 
Example^. Standard silver 925. >925x 218*89=202*47 Fr. 

N.B. The rate for gold (old tariff) is Fr. 3434*44, and 
the rate for silver (new tariff) is Fr, 220*55, but these 
are not used practically. 

At present gold is about at par, but silver is at a 
large discount. 

The above charges include the r^tenue or charge 
for importation at the mints. 

The Bank of France receives gold in bars of 
about 200 oz. and not under 994 fine at 3437 Fr. 
per kilog. fine, and it pays cash with or without a 
discount of 12 days' interest at 3 p.c. p.a. according to 
the scale of importation (1 per mille). 

Bars of gold under 994 fine are only taken by the 
Mint at 3437 Fr, per kilog. fine, and are paid for by a 
hon de monnaie of about 40 days — discountable as 
papiei^ haute banque (fine paper). 

Foreign eold coins are quoted per piece usually, but 
the Mint and the Bank of France buy them by weight 
at 3437 Fr. per kilog. fine, reckoning sovereigns at 
916 fine, imperials at 916, American eagles at 900, 
German 20-marks at 899^, Austrian 8-florins as Napo- 
leons, and paying cash with or without a discount of 
12 days' interest at 3 p.c. (1 per mille). 
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The Bank of France sells these coins at the above 
rates plus a premium based on the stock and demand 
(now 4 — 5 per mille). 

The charge for assaying is Fr. 3*90 per bar: for 
refining Fr. 5 per kUog. 

Mint Par. 
? = £1. 
£1869 = 480 oz. Troy (j^ fine). 
12 oz. St. = 11 oz. fine. 
1 oz. f. == 3110349552 grammes f. 
900. gr. fine = 1000 grammes Fr. stand, coin. 
1000 gr. St. = 3100 firancs. 
£1 = Fr. 25-2215. 

Coins. aO.Frano8=15«. 10*3d. 10.Franc8=7«. ll-15d. 

Specie points Fr. 2511. Fr. 25-33. 

At former gold would be shipped from London to 
Paris. 

At latter gold would be shipped from Paris to 
London were it not that the banks in France can pay 
in silver coins to some extent and also take measures 
to prevent the export of gold by placing a premium 
upon it. 

London — ^Paiis. Arbitrated Pan and Prioes. 

1. Bar gold. Chain for par of exchange. 

? = 20«. 
London price in s. = 1 oz. st. 

12 = 11 oz. fine. 
1 = 31*1035 grammes fine. 
1000 = 3437 francs. 
1000 = 1000 + premium p.m. in Paris. 

Fixed number =1959'8S3374. 

Bole. F. N. x(1000-^prem. p.m.)=rate of exchange x London 
price in «. 

Given any two the third may be fonnd from this equation. 

19—2 
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2. Gold coins. Chain for par of exchange. 

? = 20«. 
London price = 1 oz. wt. 

wt. in oz. » 1000 coins quoted. 
1 = price in Pans. 

Fixed nnmbera are easily foond for varioas ooins. 

Bole. F. N. X prioe in Paris = rate of exchange x London price. 

3. Bar silver. Chain for par of exchange. 

? = 240(2. 
London price in d. = 1 oz. st. 

1 oz. = 31'1035 grammes st. 

40 = 37 gr. f. 
1000 = 218-89 Francs. 
100 = 100 - disct. p.c. 

Fixed number = 1511*406. 

Bnle. F. N. x (100 - disct. p.c.) = rate of exchange x London price. 

4. Silver coins. Chain for par of exchange. . 

? = 240d. 
London price in d. = 1 oz. wt. 

wt. in oz. == 1000 coins quoted. 
1 = price in Paris. 

Fixed numbers are easily found for various coins. 

Bule. F. N. X price in Paris = rate of exchange x London price. 



EXAMPLES. 

1. Bar gold. London, 77«. 10^. per oz. st. Paris, 2 p.m. 
premium. Kate ? ^ n«. = 25 '2 1 7. 

2. Qold coins. London, Doubloons, Tit, Qd, Paris, 83-50 Fr. 
Rate? il7W. = 25149. 

3. Bar silver. London, 55(f. per oz. st. Paris, 8 p.c. dis- 
count. Rate? Ans. = 26-2817. 

4. Silver coins. London, Sp. Dollars, 57^. per oz. Paria, 
5-30 Fr. each. Rate ? Am. = 26-545. 
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5. Bar gold. London price ? Paris, 2 p.m. premium. Rate 
25*20. An»,^*ll8,l\d, 

6. Silver coins. London price of Mexican Dollars ? Paris, 
5 Fr. each. Rate 25-20. Ans, 54 '86^. 



Bills and Exchanges. 

The French laws are the same as the English in all 
essentials. 

There are no days of grace on bills or legal claims. 

A bill must be protested for non-acceptance or non- 
payment within 24 hours. 

If the a<5ceptor becomes a bankrupt protest may be 
made at once, and a claim made on the drawer and 
endorsers even though the bill's term is not expired. 

The holder of a foreign bill payable at or after sight 
is obliged to present it for pajrment or acceptance 
within certain specified periods called d/.lais, regulated 
by the distance, under penalty of losing all claim upon 
the endorsera or drawer. 

Similarly there are also d&ais under a like penalty 
for suing parties to dishonoured bills. 

Usance is fixed at 30 days, not including the day 
of date or sight. 

Bills drawn, accepted or payable in France are 
stamped at 5 centimes per 100 fr. up to 1000 fr., then 
50 centimes per thousand or part of a thousand. 

Bills for endorsement are stamped 50 c. per 2000 fr. 
and fractions. 

Bills due on a Sunday or a Holiday are payable the 
day before. 

Cheques must be " on demand " and fully dated. 

If on the same place the stamp is 10 cts. — on 
another 20 cts. 

Negotiated foreign bills are paid for the day after. 

Interest is always reckoned by taking the exact 
number of days and the year at 360 days. 
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In the case of long bills on places for which sight 
exchanges are quoted the seller allows the buyer the 
interest for the term of the bill at the bank rate where 
the bill is payable. 

In the case of bills on places for which the ex- 
changes are quoted at 3 mos. and which have less time 
to run, interest for the difference in days is charged 
to the buyer at 4 p.c. 



Paris. Course of Bzohange. 



London. 

Belgium. 

Switzerland. 

Italy. 

(Germany. 

Holland. 

Portugal. 

Spain. 

Petersburg. 

Vienna. 



short. Fr. 


«5'i5 to i5'ao 


ff 


99-40 to 9945 


>i 


99-40 to 99-45 
89-30 to 89-35 


)* 


3 mos. 


in-75 to H2"85 


»> 


ao6-55 to in-6o 


ft 


500-00 to 510*00 


>) 


432-00 to 437-00 


>> 


258-80 to 260-00 


ff 


208-00 to 20825 



for £1. 
for 100 
for 100 
for 100 
for 100 
for 100 
for 100 
for 600 
for 100 
for 100 



Fr. (Belgium). 

Fr. (Swiss). 

L. (Paper). 

M. 

Fl. (Dutch). 

Mir. 

Pes. (100 Pesos). 

Bo. 

Fl. (Austrian). 



EXAMPLES. 

1. Direct exchanges. 

(1) London— Paris, £824. 6«. So?., 3 mos. 25-27^, short 
25-18. Discount, 2 p.c, 1{ p.c. 

(2) London— Paris, Fr. 7538*60, 3 mos. 25-28, 3 mos. 2611. 
Discount, 2^ p.c, 1^ p.c. 

(3) London— Paris, £1250 cheque 25-16^, 3 mos. 26*09^. 
Discount, 3 p.c, 2 p.c. 

(4) London— Paris, Fr. 8517-20, short 25-18J. 

(5) London — Paris, £382. 5«. 10c?., 3 mos. 25*31. Discount, 
1} p.c 

2. Indirect exchange (Paris — London). 

(1) Through Berlin, 123 and 20-40. 

(2) Through Amsterdam, 212 and 12-15. 

(3) Through Portugal, 557 and b2}^. 

Direct rates, 3 mos., London on Paris, 25-35. Paris on 
London, 25-10. Discount, 3 p.c, 2 p.c 

How best to pay debts of £920. 16». 8cf. and 3586 Fr. ? 
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3. Arbitrated pars and prices. 

(1) Bar gold. In London, lis, 10^. per oz. sL In Paris, 
3 per mille premiiun. Rate ? 

(2) Gold ooina In London, Doubloons, 11$, 6d, per oz. wt. 
Bate 25-21. Price in Paris ? 

(3) Bar silver. In London, 43^^. per oz. st. In Paris, 
8 p.c. discount. Bate ? 

(4) Silver coins. In London price ? Bate 25*19. Spanish 
Dollars in Paris, 5*42 each. 

4. Simple circuit. 

What is profit or loss on £1000 expended in Hamburg 
Bills at 20'40, and sent to be sold in Paris at 125*70, my 
returns being sent me in bills of 3 mos. date at 25*33, the 
time of the transaction being three days ? 

5. Compound arbitration. London — Paris. 

By bills on Vienna bought in London, at 119*40, and sold 
in Berhn at 179. The proceeds being sent to Paris in bills on 
Amsterdam bought at 169*80 and sold there at 213. 



Weights and Measures. — The Metric System. 

Unit of length. — ^The metre = the 10-millionth part 
of a semi-meridian approximately. 

Unit of sur&ce. — ^The kre = the square of ten metres. 

Unit of volume. — The stfere = the cube of the metre. 

Unit of capacity. — ^The litre = the cube of -j^ of a 
metre. 

Unit of weight. — The gramme = the weight of pure 
water at 4** C. in the cube of j^ of a metre. 

The multiples proceed by tens and the fractions by 
tenths. 

Greek prefixes denote multiples — deca, hecto, kilo, 
myria, 10 times, etc. 

Latin prefixes denote fractions — deci, centi, milli, 
the 10th part, etc. 

The words double and demi are used for the halves 
of the integers. 
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Practically the are and hectare are used for land — 
the sq. metre, etc. being used 'for small areas. Also 
the cuoic metre is used as the name for solids, and tie 
cubic centimetre very often for capacity. 

The kilogramme is the ordinary commercial weight 
and is also used for bullion. 

Medicine is weighed in grammes. 

The Approximate EquivalentB are : — 

1. Length. 

1 metre =8*2809 ft. 1 foot =-3047945 metres. 

1 metre » 1*093633 ^ds. 1 yd. = -91438 metres. 

1 metre = 39*37079 indhes. 1 inch = -0254 metres. 

1 kilometre=0*62188 E. miles. 1 mile = 1*609315 kilom. 

2. SUBFAOS. 

1 sq. metre = 10*7643 sq. ft. 1 sq. ft. = -0929 sq. m. 

1 sq. metre =1*196 sq. yds. 1 sq. yd. =-8361 sq. m. 

1 sq. metre =1550*06 sq. ins. 1 sq. inch =-064514 sq. decim. 

1 hectare =2*4712 acres. 1 acre = -40467 hectares. 

3. SOLIDITT. 

1 0. m. (stdre)= 85*317 cab. ft. 1 cub. ft. = -0283153 o. m. 

1 c. m. (stdrei = 1-308 cub. yd. 1 cab. yd. = -7645 o. m. 

1 0. m. (st^) =61027*05 c. ins. 1 cab. inch =16-386 cub. cm. 

4. Gapaoitt. 

1 Litre = -2201 imp. gall. 1 imp. gall. ==4-543458 lit. 

1 Hectol. s 2-7512 imp. bush. 1 imp. bush. = -36348 hectol. 

1 Hectol. = -3439 imp. qrs. 1 imp. qr. =2-9078 hectoL 

6. Weight. 

1 gramme =15-43234874 grains. 1 grain =6-48 grammes. 

1 kilog. = 2-205 lbs. Ay. 1 lb. Av. = -4536 kilog. 

1 kilog. =32151 oz. Tr. 1 oz. Tr. =31-1035 grammes. 

The only weights and measures of the old system 
(le syst^me usuel) remaining to any large extent in use 
are: — 

Com. The Charge de Marseilles = 1*6 hectolitre 
= 4-402 imp. bush. = '55025 imp. qrs. 
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Liquids. The Millerole de Marseilles = 64 litres = 
14'08 gallons. This is divided into 4 escandanx for 
wine, and 16 quarterons for oiL 

Wine and Brandy. The Bordeaux Barrique of 
30 veltes = 228 litres = 50*2 imp. gallons nearly. 

Medicines. The Ounce of 8 gros. of 80 grains or 
4 gramme& 

Note. The Frenoh oall 1000 million a billion, and 1000 billion a 
trillion. 

Thus a Frenoh trillions an English billion. 



aERBSANT. 

Moneys and Bullion. 

1 Reichsmark = 100 pfennige. 

The unit is the silver mark but gold is the standard 
— silver only being legal tender for small amounts. 

The gold coins are 5, 10, 20-mark pieces all 900 fine. 

125*55 lO-marks are coined out of 1 pfund (500 
grammes). 

.'. 1 kilogramme fine gold = 2790 marks and 1 pfund 
fine gold = 1395 marks. 

The silver coins are 5, 2, 1, \, \ marks, all 900 fine. 

100 marks are coined out of 1 pfund. 

.'. 1 kilogramme fine silver = 222| marks and 1 pfund 
fine silver = 111^ marks. 

Nickel coins of 10, 5 pfennige and copper coins of 
2, 1 pfennige are also issued. 

Gold coins 5 per mille light cease to be legal 
tender, but are exchanged for full value. 

The silver coins issued are 12 marks per head of 
the population. 
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The thaler alone of the old silver coins yet reinains 
in circulation and is legal tender for 3 marks — ^until 
this is demonetised the German system is like the 
^totot boiteux of the Latin Union and is not purely a 
gold standard. 

The thalers in circulation are aboutworth£20,000,000 
— the gold coins in circulation are worth £80,000,000 — 
a proportion of 1 : 4, whereas in the Latin Union the 
proportion is 1 : 2^. 

This silver money has no present effect upon the 
foreign exchanges, and they adjust themselves as if the 
gold standard was complete. 

The notes of the Imperial Bank or of the 18 other 
issue-banks or of the Oovemment paper money are not 
legal tender. 

Assay reports are in milli^mes. 

The bullion weights are the kilogramme or pfund 
(500 grammes). 

Bar gold and silver are quoted at Berlin and 
Hamburg in marks per kilogramme fine, and at 
Frankfort in marks per pfund fine. 

Foreign gold coins are quoted per piece. 

Napoleons (900 fine) and imperials (916 fine) are 
quoted per pfd. weight or per pfd. fine. 

The Mint coins gold for private account at 3 marks 
per pfd. fine, and charges for assaving 3 marks per bar. 
The gold bars must be not less than 5 pfd& in weight, 
nor under 900 in fineness. 

The Reichsbank at Berlin and branches (Dresden, 
Frankfort, Hamburg, Hanover) buy bar gold at M. 1392 
per pfund fine when the bars are not less than 5 pfda 
m weight nor under 900 in fineness. They also buy 
soverei^s, eagles, napoleons, imperials at prices an- 
nouncea from time to time (M. 1392 — 1393*50 per 
pfd. fine), taking eagles and napoleons as 899^, and 
sovereigns and imperials as 916^ fine. Dutch gold 
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coins of 10 and 20 Fl. are bought at about M. 1252'6608 
per pfd. fine. 

Mint Par chain. 

? = 1£. 
1869 = 480 oz. St. 
12 = 11 oz. fine. 

1 = 3110349652 grammes fine. 
500 = 1395 marks. 



M. 20*42945. 

Coins. 20-mark8 = 19<. 6-95<i. lO-marks = 9«. 9*4ai. 

Specie Pointe. M. 20-31. M. 20*53. 

Leaving. Coming. 

Iiondon and Berlin. Arbitrated Pars and 

Prices. 

1. Bar gold. Chain for Par of Exchange. 

? == 20«. 
London price = 1 oz. st. 
12 oz. = 11 oz. £ 

1 = 31*1035 grammes fine. 
1000 = Berlin price in marks. 

Fixed number = -57023083. 

Bnle. F. N. x Berlin price = London price x rate of exchange. 

2. Gold coins. Correct above rule for fineness by 
a proportion. 

3. Bar silver. Chain for Par of Exchange. 

? = 240d 
London price = 1 oz. st. 

40 = 37 oz. fine. 
1 = 31*1035 grammes fine. 
1000 = Berlin price in marks. 

Fixed nmnber= 6-904986. 

Bale. F. N. x Berlin price = London price x rate of exchange. 

4. Silver coins are not much sold. 
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]. Bar gokL Londoo, 77«.9cl per os. st Berlin, M. 2780 
per kikg. fineL Batef An*. IL 2(^389. 



% Bar sibner. Loodoo price I Beriin, M. 163 per kilog. 
fiD& Bate90-4a Jml 55'171dL 



Table fmr rate of ewchange arbitrated from bar 
gold at 77jl 9dL per oz. st. in London. 

Friee per kiloK. 
fine in Beriin. 

1=-007334158 Ex. Beriin priee 8784 per kilog. fine (1392 

3 = -014668316 per pfand fine). 

3= •022003474 U-GBA 

4=*08d836638 5.I34 

5= -036670790 .597 

6= -044001918 -039 

8=-^8^264 20-418 rate of exchange. 

9= -066007428 

Similar TaUee may be made for oiher pdoee of gold. 



Bills and ESzchangee. 

The bill stamps are : — up to 1000 M., 10 pfennigs 
per 200 M. or fraction : beyond 1000 M., 50 pfennige 
per 1000 M. or fraction (^ per mille). 

Exempt are all bills drawn, accepted, and payable 
out of Germany. 

If bills are in sets, only the one in actual circulation 
must be stamped. 

Bills must bear the words "Nur zum Accept 
bestimmt " if for acceptance only : they need no stamp. 

There are no days of grace. 

Bills due on a Sunday or holiday are paid the day 
after. 
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Protest for non-payment must be made not later 
than the second working-day after the bilFs date. 

Notice must be sent to the last indorser within two 
days of the pretest. 

Bills must be accepted on presentation. 

Interest is reckoned by taking the month at 30 
and the year at 360 dajrs. 

Berlin quotes exchanges on Petersburg, Warsaw, 
and Vienna daily — others on Tuesdays, Thursdays, 
Saturdaya 

Frankfort quotes the foreign exchanges daily. 

Hamburg quotes them on Tuesdays and Fridays, 
but there is ousiness every day. 

Bills of less or greater currency than the quoted 
rates are reckoned at the quoted rates, allowance being 
made for interest at the bank rate where payable. 

No allowance is made for foreign bill stamps. 

The brokerage at Berlin is \ p.m., at Hamburg 
^ p.m. and at Frankfort ^ p.m. 

" Short " is a currency of 10 days or less. 

No interest is given on bills shorter than 8 days. 

Berlin ia the centre for Russian bills, and controls 
the price oif the paper rouble. 
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TnrAMPT.TO. 

1. Direct. London — Berlin (Frankfort, Hamburg). 

(1) £835. 12«. Qd, at 3 mos. 20*53, 3 mos. 20*35, 2 p.c., 

(2) 73125 marks at 3 mos. 20*52^, 3 mos. 20*32^, 3 p.c, 
2jp.c. 

(3) £10000 at 3 mos. 20*33^. Discount, 2^ p.c. 

(4) 8345*6 marks at 3 mos. 20*53|. Discount, 3 p.c. 

. (5) £645. Is, Gd, at 3 mos. 20*53, 8 days 20*39^ Discount, 

2 p.c., 1 J p.c. 

2. Indirect. (London — Berlin.) 

(1) Through Paris, 25*21 and 82*36. 

(2) Through Vienna, 117*85 and 176*12. 

(3) Through S. Petersburg, 101*00 and 217*90. 

Direct rates, 3 mos. 20*55 and 20*36^. Disooimt, 4 p.c, 

3 p.c. 

How best to pay M. 1257*82 and £326. Ss, 7^ ? 

3. Arbitrated pars and prices. 

(1) Bar gold. In Berlin, 2781 M., in London, 77«. 9rf. 
Rate? 

(2) Bar silver. In London, A^^. Rate 20*41. Price in 
Berlin? 

4. Simple circuit. 

What is profit or loss on £1000 invested in Russian bills 
at 101*45 and sold in Berlin at 221, my returns being in bills 
of 3 mos. at 20*50, time being 5 days ? (Int. at 5 p.c) 

5. Compound arbitration. London — Berlin. 

By bills on Russia bought in London at 100*90 and sold in 
Paris at 265, the proceeds being sent to Berlin in Amsterdam 
bills bought at 211 and sold there at 170. 



Weights and Measures. 

The metric system came into general use Jan. 1, 
1872. 

The meter is also called stab : the dekameter, kette : 
the centimeter, neuzoll : the millimeter, strich. The 
meile = 7^ kilometers. 
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The measures of surface are called quadratmeter,etc. 

The are is called ar — the hektare, hektar. 

The liter is also called kaune (of 2 schoppen) and 
the hektoliter, fass (of 2 scheffel). 

Firewood is measured by the cubikmeter. 

The capacity of ships is also stated in cubikmcters, 
but the equivalent in British register tons is always 
added. 

1 cubikmeter = 0*353 rerister ton. 

The dekagram is also called neuloth. 

The pfund is half a kilogram. 

The centner is 100 pfunde = 50 kilogs. 

The tonuQ is 1000 kilograms = 2000 pfunde. 

The old weights and measures have practically 
disappeared. 



AUSTRIA. 

Moneys and Bullion. 

100 kreuzer = 1 florin Austrian currency (Gulden 
oesterreichische Wahrung). 

In 1857 Austria, Prussia and other German States 
concluded a convention to coin 



respectively from the 
Mint pfund of 600 
grammes fine silver, 



30 N. German standard thaler 

52^ S. „ „ gulden 

45 Austrian „ gulden 

and 50 gold crowns from the Mint pfund fine gold. 

The Austrian silver coins were to be 900 fine. 

The gold crowns are no longer coined and have 
almost disappeared, for in 1866 Austria officially seceded 
from the 1857 convention and with Hungary is now 
coining in gold 8-florin and 4-florin pieces. 
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77i 8-florin pieces weigh 1 pf. 900 fine, i.e. 620 fl. 
weigh 1 pf. 900 fine. 

The 8-florin is thus designed to be equivalent to 
the 20-franc in weight and fineness. 

But these gold coins are commercial money — the 
nominal standard remains the 1857 gulden (silver), but 
in reality it is a paper money in which the gold coins 
are quoted per piece and the silver coins per FL 100. 
Gold and silver are legal tender as well as the paper 
currency. 

In 1870 a decree made 8-Fl. pieces legal tender for 
FL 8-10, and the 4-Fl. pieces for FL 406— this makes 
the metallic standard of Austria a " Double Valuation " 
with silver to gold as 1 : 15j^. 

Owing to the fall in the price of silver, the premium 
(in paper money) on the silver Florin has now dis- 
appeared and at present they are quoted at par. 

Also the Mints since 1879 have ceased to coin 
silver for private account — thus largely avoiding any 
disturbance in their currency on a further fall in silver. 

There is also a silver commercial money called the 
"Levant" or "Maria-Theresa" dollar largely used on 
the East shores of Mediterranean. 

Assay reports are in milli^mes. 

The bullion weight is the kilogramme. 

Bar gold is quoted at the Mmt 1395 FL per kilo- 
gramme fine in Austrian gold coins (ducat = 4*80 FL 
8-Florin = FL 810). 

The Mint charges \ per mille for coinage, 2 FL per 
kilog. for refining, Fl. 0*50 per bar for assaying. 

Ducats, 4-Florins, 8-Florins, foreign gold coins are 
quoted in paper florins per piece on the Vienna Bourse 
— the following weights are fixed for gold coins : — 

500 German 20-marks must weigh 3975 grammes \ 
500 Russian ^-imperials „ „ 3267 „ I and 
500 English sovereigns „ „ 3987 „ [ for 
500 French napoleons „ „ 3220 „ ) 

J. 20 
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every ^ gramme short the seller must allow the buyer, 
1 J marks, ^ imperial, ^ sovereign, -^ napoleon. 

Silver is quoted in paper Florins per 100 Fl. silver 
— at present " Par." 

The only silver coin now coined is the Maria 
Theresa Thaler and only for private account. 1 M. T. T. 
= 280644 grammes SSSi^ fine. 

Mint Par Chain for gold. 

? = £1. 
1869 = 12 oz. St. 
12 = 11 oz. fine. 
1 = 3110349552 gr. fine. 
900 = 1000 gr. ^ fine. 
500 = 77^ Fl. 
1 = 810 Fl. 



Fl. 10-215. 

Coins. 8-Fl. = 16«. 10-30d. 4-fl.=7«. 11164. 

Specie PointB. Fl. 10-11. Fl. 10*31. 

LeaTing. Coming. 

Arbitrated pars for bar gold are calculated as with 
Germany. 



Bills and Exchanges. 

Bills drawn, accepted, or payable in Austria are 
stamped thus : — 

(a) If currency is less than 6 months — below 75 FL, 
5 Kr. : from 75 to 150 FL, 10 Kr. : afterward 10 Kr. 
per 150 Fl. up to 1500 FL— then 1 FL per 1500 Fl. 
or fraction. 

(6) If currency exceed 6 months — various charges 
up to 100 Fl.— then 31 Kr. additional per 100 FL up 
to 400 FL— afterward 125 Fl. per 400 Fl. or fraction. 



VIENNA COURSE. 
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Bills passing through Austria for indorsement pay 
2Kr. perlOOFL 

Bills in sets are each subject to the full stamp 
unless one has "only for acceptance" upon it and a 
crossing to prevent indorsement. 

The bill stamp in Hungary is ^ per mille. 

There are no days of grace. 

Bills due on a Sunday or Holiday are paid the day 
after. 

Protest for non-payment must be made not later 
than the 2nd working day after the bill is due. 

Notice must be sent to the drawer and indorsers 
within two days of the protest. 



Course of Exchange. 

Qaotations in Aastrian paper correnoy. 
Vienna gives to 



London 

Amsterdam 

Bmssels 

Germany 

Italy 

Paris 

Petersburg 

Zurich 



3mos. Fl. 119*65 for £10 sterling. 

PI. 97-50 for 100 Fl. (Neth.). 

46-50 for 100 Fr. 

58-16 for 100 M. 

42-10 for 100 L. (Paper) . 

4750 for 100 Fr. 

118*00 for 100 Bo. 

46-50 for 100 Fr. 



EXAMPLES OF EXCHANGES. 

1. Direct. London — Vienna. 

(1) £875. 16*. Zd, at 3 mos. 12*06, 3 nios. 118*90. Dis- 
count, 2 p.c., 2^ p.c. 

(2) £1000 at 3 mos. 118*61 J. Discount, 3 p.c. 

(3) Fl. 8652-38 at 3 mos. 12-08, 3 mos. 119-06. Discount, 
1^ p.c., 2 p.c. 

(4) Fl. 10000 at sight 119*70. Discount, 2J p.c. 

(5) £925. 7«. 6rf. at 12-07^ 3 mos. Discount, 1 p.c. 

20—2 
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2, Indirect. London — Vienna. 

(1) Through Brussels, 2017^, 46*35. 

(2) Through Italy, 26*30, 42-15. 

(3) Through S. Petersburg, 102, 117-84. 

Direct rates 3 inos. London on Vienna, 12*07^, Vienna on 
London, 118*65, 3 mos. Discount, 2 p.c, 3 p.c. 

How best to pay debts of £875 and Fi. 8350 ? 

4. Compound arbitration. London — Vienna. 

By bills on Hamburg, bought in London at 20*40 and sold 
in Paris at 123, the proceeds being sent to Vienna in bills on 
Italy at 89*75 and sold there at 43. 



Dry. 



Weights and Measures. 

The metric sjrstem introduced in 1876 — with the 
German names. 

The old weights and measures still used are : — 

Weight. The Vienna pfund (of 32 loth) = 1-2347 

lb. Ay. 1 lb. Av. = "80991 V. pfund. 
The stein is 20 pfunde and the centner 
100 pfunde. 

The Vienna metze = '2115 quarters. 

1 imp. qr. = 4*7281 V. metzen. 
The Trieste staro = "2841 quarters. 1 imp. 

qr. = 3-51988 T. stari. 
The metze is divided into halves, quarters, 

eighths. 

The Vienna mass or kanne = '311445 galla 

1 gall. = 
The Vienna eimer (of 41 mass) = 12-769 

gallons. 1 gall. = '0783129 V. eimer. 

The Trieste orna (Barile) = 14*45 imp. 
gallons. 1 gall. = -0692 T. orna. 

The Vienna elle = -85215 yds. = '77919 
metre. 1 yard = 1*1735 V. elle. 

The Trieste braccio = '7401 E. yds. 

» =-7021 .. 



Liquid. 



Wine. 



Length. 



Wool. 
Silk. 



RUSSIAN MONEY. SOft 



RUSSIA. 

Moneys and Bullion. 

1 ruble (rouble) = 100 copeks. 

In 1839 silver was made the standard money of 
account and exchange with the silver rouble as unit of 
20-7315 grammes 868^ fine. 

In 1886 the silver rouble was made of 19*99 grammes 
900 fine, the exact equivalent of the former rouble. 

The " Credit Notes" issued in 1843 by the State 
Bank for the Government were first exchangeable 
against silver and gold, and were at par or a small 
premium, but in 1844 these notes were issued beyond 
the amount of bullion held, and though still exchange- 
able between 1844 and 1854 they lost 1 or 2 p.c. in 
comparison with gold. 

In 1854 they were made inconvertible and have in 
consequence fallen considerably (to about 70 p.c. of 
their nominal value). They form the present legal 
tender of Russia (excluding Finland), which is therefore 
an inconvertible paper currency. Gold and silver a^ 
however legal tender. 

The gold coins of Russia are the new imperials and 
half-imperials of 1886. 

These weigh 12'902 grammes and 6*451 grammes 
900 fine. 

The imperial is legal tender for 10 roubles. 

Thus the relation of gold and silver is 1 : 15^ as 
against 1 : 15^ before. 

The half-imperial is equal to the French 20-franc 
piece. 

The Mint par on the 1 : 15^ basis is £1 = 6*305 
roubles (gold). 

The bullion weight is the pud = 40 funts of 
96 zolotniks of 96 doli. 
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Bullion is reported in zolotniks, and .*. an assay 
96 fine represents pure metal. 

Silver is quoted in copeks per zolotnik fine, and 
gold in paper roubles per 1 funt fine. Gold coins are 
quoted in paper roubles per piece. 

The State Bank buys gold and silver at prices fixed 
from time to time. 

Mint Par for Gold. 

? = 1 Ro. 

10 = 12-902 grammes fine 900. 
1000 = 900 fine gr. 

311035 = 1 oz. fine. 

11 = 12 oz. St. 
480 = £1869 

£1 = 240d 



38-06d. 



Coins. 1 Half-Imperial = 158. 10'3<2. 

1 Sovereign =6*905 gold Boubles. 



Exchanges and Bills. 

These are quoted on Tuesdays and Frida}n9. 

Bills are for immediate or deferred delivery. 

Bills are sent to the buyer the next day with 
interest calculated to the day of negotiation. 

The rate of interest is the bank rate of the foreign 
place except for bills on Germany, when it is the open 
market rate. 

Interest is calculated at 30 days to the month and 
360 to the year. 

The brokerage is | p.c. 

There are 10 days of grace — not taken advantage 
of by banks and the best houses. 
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On sight bills there are 3 days of grace. 

There is no grace on unaccepted bills. 

Bills must be presented for acceptance within 
24 hours of receipt. 

Bills due on Sunday or a Holiday are payable the 
day after. 

Russian merchants pay on promissory notes of 6 to 
9 months' currency. 

The State Bank charges ^ p.c. (bills below Ro. 1000) 
or 1 per mille (bills above Ro. 1000) for collections on 
provincial centres. 

The Russian calendar is 12 days behind the 
Gregorian — a fact not to be lost sight of in bills of 
exchange transactions. 

The bill stamps run in a very irregular manner, 
being about 10 — 15 copeks per 100 Ro., and 60 — 70 
copeks per 500 Ro. and so on. 

These stamps are in force in Poland, but not in 
Finland. 

Inland cheques pay no stamps, but cheques drawn 
out of Russia do so. 

Money orders up to 5 days' sight drawn in Russia 
are exempt. 

Bills in sets must all be stamped except in the case 
of one marked "for acceptance only" and crossed at 
the back. 



Course of Ezohange. 

S. Petersburg gives to 

London 8 mos. Bo. loi'oo for £10. 

Amsterdam „ 83*45 for Fl. 100. 

Gtermany „ 49 '50 for M. 100. 

Paris „ 40*10 for Fr. 100. 
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EXAMPLES. 

1. Direct. London — S. Petersburg. 

(1) £9760, 3 mos. 24 j^, 3 mos. 101-18. Discount, 2J p.c, 
1} p.c. 

(2) Ro. 40,000, 3 mos. 24|, 3 mos. 97*79. Discount, 
3 p.c., 2 p.c. 

(3) £712. 13«. 6ef., 3 mos. 24^, 3 mos. 97*85. Discount, 
2 p.c, \\ p.c. 

(4) 16,000 Ro., 3 mos. 24|. Discount, 2^ p.c. 

(5) £756. 89. 4<f., 3 mos. 9790. Discount, 2} p.c. 

2. Indirect. London — S. Petersburg. 

(1) Through Amsterdam, 12*3, 81*92. 

(2) Through Berlin, 20-38^, 51-25. 

(3) Through Paris, 25-19, 41-05. 

Direct rates, 3 mos., London on S. Petersburg 102, 
S. Petersburg on London 97-50. Discount 3 p.c., 2 p.c. 

How best to pay debts of £712. 10«. Ad,, and R. 6834*72. 

3. Compound arbitrated rate. London — Petersbui^g. 

By bills on Paris, bought in London at 25*26 and sold in 
Berlin at 82, the proceeds being sent to S. Petersburg in bills on 
Amsterdam at 171 and sold there at 83. 



Weights and Measures. 

The metric system is contemplated. 

Wbioht. 

96 doll = 1 zolotnik. 
96 zolotniks=l font. 
40 funts = 1 pud. 
10 puds = 1 berkowitz. 

1 funt =6319-733 grains Troy (basis). 

1 funt = -90281900 lb. avoir. 

1 pnd = 36-11276000 lb. avoir. 

1 zolotnik = -00940436458 lb. avoir. 

1 lb. avoir. =1-10764 R. funt. 

1 cwt. = 123-993 R. funts = 3-998 R. pads. 
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Liquid. 

100 ischarkey = 1 vedro. 

d yedro = 1 anker. 

6 anker = 1 ozhoft. 

2 oxhoft = 1 pipe. 

40 vedxo = 1 botchka. 

1 yedro= 760*568 o. ina. = 2*7069 imp. galls. = 12*2985 litres. 
1 imp. gall. = '3694 vedro. 

100 vedro =271 galls, (nearly), 

1000 galls. = 369 vedro (nearly) . 



Dby. 

8 gamez = 1 tschetwerik. 

8 tschetwerikssl tschetwert. 

1 gamez =200*1548 o. ins. =0-72186 imp. gallon =3-2797 litres. 

1 t8Ghetwert= 0*72185 imp. quarters =209*9 litres. 

1 imp. qr. = 1-38533 chetwert. 

1 chetwert =5f imp. bushels (nearly). 

100 chetwert =72 qrs. (nearly). 



Lbnoth. 

16 wersohok=l ar8ohin=2 Russian feet. 

1 fa<diin (sajen-fathom) = 3 arschin. 
500 sajen=l werst=3500 Eng. ft. = 1*06678 kilometres. 

1 arschin =28 inches (basis). 

9 arschin =7 Eng. yds. 

1 sajen =2*1336 metres =7 Eng. ft. 

1 werst =-6628754 Eng. miles. 

The English foot is used for timber. 

The S. Petersburg standard (120 deals 12 feet long, by 1} inches 
thick, by 11 inches wide) is the basis of the Busso-English timber 
trade. 

Land is measured by the crown dessatine (2400 sq. sajen) 
=2-7 acres =1^^ hectare. 

The common dessatine =1} crown dessatine. 
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SPAIN. 

Moneys and Bullion. 

1 Peseta =100 Centesimos. 

Since 1871 Spain reckons in pesetas and centesimos. 

These coins are the same as the franc and centime. 

The peseta is not legal tender : it weighs 5 grammes 
835 fine silver. 

The standard of Spain is exactly that of France, 
and the 5-peseta silver pieces of 25 grammes 900 fine 
are legal tender. 

Before 1871 Spain reckoned in duros, escudos, reales, 
maravedis. 

34 maravedis = 1 real. 1 peseta = 4 reales. 

10 reales = 1 escudo. 5 pesetas = 1 duro. 

2 escudos = 1 duro (hard dollar). 

The English exchange is quoted in pence per duro. 

The Mint Par (London — Madrid) is 1 duro peso = 
47'5785(i. on the basis of 3100 pesetas per kilogramme 
gold 900 fine. 

French 5-fi"ancs (silver) circulated freely at 19 reales 
— they are now current at 5 pesetas. 

The principal old gold coin still in circulation is the 
doblon (quadrupel, onza de oro) = 320 reales. Mint 
value 64«. 8d.— taken at 64s. in our Colonies. 

The new gold coins are 5, 10, 20, 25, 100-pesetas, 
by law equal to the corresponding French coins in 
weight and fineness. 

The peso duro or peso fuerte is the Spanish piastre 
or dollar which circulates largely in Africa, China, etc. 

The Mexican dollar or peso — the principal export of Mexico — is 
the legal equivalent of the old Spanish silver (carolus) dollar, which it 
has quite displaced. It has become a large medium of exchange, 
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especially in the East. Its weight and fineness are 416) gr. Troy 
8& fine (6) w.) — ^'433039 grammes fine silver and its sterling value 
flnctnates with the price of silver (3«. 2d. nearly, at present). Its 
average weight is 24*094 grammes fine silver. 

Assay reports are in milli^mes. 

The bullion weight is the kilogramme. 

The Mint coins gold for private account and pays 
3444*44« pesetas per kilogramme fine in bons de monnaie 
(of currency 50 daye^ usually) discountable at 5 p.c. 

Silver is also quoted in pesetas per kilogramme fine. 

Mint Par on the basis of 3100 pesetas per kilog. fine. 

? = 1 peso duro. 
1 = 5 pesetas. 
3100 = 1000 grms. 900 fine. 
900 = 1000 grms. 90 fine. 
31-10349552 = 1 oz. Troy. 
480 = £1869. 
1 = 240d. 



47-5785d. 

Coins. £l=:6-0443 pesos =25*2215 pesetas. 

Exchanges and Bills. 

There are no days of grace. 

Bills due on Sunday or a Holiday are payable the 
day before. 

Protest must be levied the day after maturity. 

The brokerage is 1 per mille. 

Interest is reckoned by taking the exact number of 
days and 360 to the year. 

Bills are paid in the paper money of the place 
where payable — this paper money is only legal tender 
in the place itself. 

Only bills drawn " payable in gold or silver " must 
be paid in specie. 
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Bills are stamped thus : — Up to pes. 200, 10 ctos, : 
250—500, 25 ctos, : 500—1000, 50 ctos. : above 1000 at 
the rate of 4 pea per 10000. 

Cheques with indorsements must be fully stamped. 

Bills must be drawn and accepted on paper with an 
impressed Spanish stamp. 



Course of Szch^nge. 

Madrid — 

London. 8 days' sight: 90 days' date. 29 '20 Pesetas for £1. 

Paris. „ 4*20 Francs for IDoio. 

Hambuig. 90 days' date. 3*60 Marks „ 

(occasionally) 

Italy. 8 days' sight, 4*90 Lire ,, 

Lisbon. „ 9*50 Beis ,, 



EXAMPLES OF EXOHANQES. 

1. Direct. London — Madrid. 

(1) £866. 9«. 4^., at 3 mos. 41$, 3 mos. 28*90. Discount, 
3 p.c, 2 p.c. 

(2) £1978. 10«. 5c?., at 3 mos. 42|. Discoimt, 4 p.c. 

(3) Pes. 23567, at 3 mos. 41(|, 3 mos. 28*70. Discount, 
2 p.c., 1} p.c. 

(4) Pes. 10,000, at 3 mos. 28*50. Discount, 1} p.c. 

(5) £1000, at 3 mos. 40JJ. Discount, 2 p.c. 

2. Indirect. London — Madrid. 

(1) Through Paris. 20*17i, 4-30. 

(2) Through Hamburg, 20*40, 3*70. 

(3) Through Lisbon, 40A, 9*80. 

(4) Through Italy, 26*10, 5*00. 

Direct rates, London on Madrid, 3 mos. 40^, and Madrid 
on London, 3 mos. 28*10. Discount, 3 p.c, 2 p.c. 

How best to pay debts of £875. lOs, 6d, and Pes. 75840*65? 

3. Simple circuit. 

What profit or loss is there on £1000 invested in Paris 
bills at 25*21 and sent to be sold in Madrid at 5*05, my returns 
being in bills of 3 mos. at 42 J, the time being one week? 
Interest at 4 p.c. 



SPAmSH OLD WEIGHTS. 317 



Weights and Measnres. 

The metric system was adopted throughout Spain 
and its possessions in 1859. 

The names are made Spanish by easily-recognised 
modifications. 

The old wts. and measures still in large use are : — 

Weight. The libra castellana (of 16 onzas) 

= 1-01443 lb. av. = '460142 kilog. 

The quintal (of 4 arrobas) = 100 libras. 
1 lb. av. = -98577 lb. cast. 

Most of the Provinces have libras of their 
own. 

Liquid. The Spanish cantara (arroba mayor) = 

3-5520 imp. gall. = 16-138 litres. 
The arroba menor = 2*7653364 imp. galls. 

= 12-564 litres. 
1 imp. gall. = -28153 cantara = -36198128 

arroba menor. 
The pipe of oil = 27 cantaras = 34^ arrobas 

menores. 

Dry, The Castilian fanega = 1*52669 imp. bush. 

= 55-49 litres. 
1 imp. bushel = -65502 Castilian fanegas. 
The cahiz = 12 fanegas, .*. 1 Cast, cahiz = 

2-29 imp. qrs. = 66588 hectol. 
There are other Provincial fanegas. 

Length. The Castilian vara (of 4 palmos or 3 pies 
or 36 pulgadas) = -91318 yds. 

1 English yard = 1*09507 Castilian varas 
= 1-08 Cadiz varas. 

The Cadiz vara .'. = -926 yard. 

There are other varas. 
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lu Cuba and Porto Rico the metric and old Castiliaii 
systems are used. 

1 Cuban quintal = 101-5228 lbs. av. = 4605 kilogs. 

1 Cuban corn fanega = 105*71 litres = 3094671 
imp. bushels. 



PORTUGAL. 

Moneys and Bullion. 

1000 reis = 1 milreis. 

Since 1855 Portugal has adopted the single gold 
standard of value. 

The gold coins are the gold crown (10 mlr.), half- 
crown (5 mlr.), fifth-crown (2 mlr.), tenth-crown (1 mlr.), 
all of 916| fineness. 

The legal weight of the crown is 17*735 grammes 
916f fine. 

The silver coins are the 500, 200, 100, 50-reifi of 
fineness 916§, but they are made 8''/^ under weight 
and are .*. not legal tender above 5 mlr. (5$000). 

The 100-reis is called a teston. 

The copper coins are 40, 20, 10, 5 reis. 

The crusado of exchange = 400 reis. 

A conto of reis = 1000 milreis. A conto de cento 
= 1,000,000 contos. 

The silver 500-reis weighs 12*5 grammes 91 6f fine, 
and is equal to 2«, nearly. 

The English sovereign is legal tender at 4^ 500 reis. 

The old gold pe^a (14188 grammes) is taken at 
8 milreis (355. 7d. nearly). 
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Mint Par Chain. 

? = 1 milreis. 
10 = 17735 grammes. 
3110349552 = 1 oz. Troy. 
480 = £1869. 
1 = 240d. 



53-285d 



Coins. 10 mlr. = £2. 4«. 5<2. 5 mlr. = £1. 2«. 2^d. 

Specie Points. 52^^. 53^^ 

CSoming. Leaving. 

N.B. On basis of £1 = 4$ 500 reis, the Mint Par 
is 1 mh*. = 53^. 



Bills and Exchanges. 

Bills payable in Portugal are stamped thus : — from 
5 mlr. to 20, 20 reis: from 20 to 100 mlr., 100 reis: 
above 100 mlr., 100 reis per 100 mlr. or fm. 

Bills passing for endorsement pay half the above. 

Inland bills (8 days or on demand) pay 200 reis per 
1000 mk. 

Bills drawn in Portugal, payable out of Portugal, 
pay 21 reis per 100 mlr. or fm. 

Bills in sets pay half the stamp for every copy. 

Brokerage on Foreign bills is 1 per mille. 

Interest is calculated by taking the exact number 
of days and the year at 365 days. 

The law on bills of exchange is as in France. 



Paris. 


8 days, 3 mos. 


Hambarg. 


3mo8. 


Italy. 


8 mos. 


Spain. 


8 days' sight. 
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Course of Exchange. 

Lisbon and Oporto reoeive from 

London. 30, 60, 90 days' date. 41^ Pence, for 1 Mik. 
Amsterdam. 8 mos. 34 Fl. for 16 Milr. 

Lisbon and Oporto give to 

430 Beis. for 3 Francs 
1 70 Beis. for 1 Mark. 
390 Beis. for 1 Lira. 
910 Beis. for 5 Pesetas 

(1 Piastre). 

Bio de Janeiro is quoted at 30 days' sight in Brazilian reis per 100 
Port. reis. 

EXAMPLES. 

1. Direct. London — Lisbon. 

(1) £685. 9«. 8(i., at 3 mos. 41, and 3 mos. 41 :|. Discount, 
2 p.c, 2^ p.c. 

(2) 7286 Mir., at 3 mos. 4l|. Discount, 3 p.c. 

(3) £1000, at 3 mos. 40^. Discount, 2 p.c. 

(4) 6512*64 Mh*., at 3 mos. 40^, and 3 mos. 413^^. Dis- 
count, 1 p.c., 3J p.c. 

(5) £712. 5«. 6c?., at 3 mos. 40j, and 3 mos. 41J. Dis- 
count, 1 p.c, 2J p.c. 

2. Indirect. London — Lisbon. 

(1) Through Paris. 25*22^, and 435. 

(2) Through Hamburg, 20*41, and 176. 

Direct rates, London on Lisbon, 3 mos. 40H, Lisbon on 
London, 3 mos. 41J. Discount, 1 p.c, 3 p.c. Debts, £756. 
8000 Mb-. 

Weights and Measures* 

The metric system was adopted in 1868. 
The old weights and measures still in use to some 
extent are : — 

Weight. 

The arratel (of 16 onzas) = 1 -011867142 lb. av. = -468976 kilog. 
The quintal (of 4 arrobas)=96 arratei= 129*617^14286 lb. av. 
1 lb. av. = -9882819 arratei. 1 cwt. =110-69 arratei. 1 English 
ton = 171 Port, quintals nearly. 
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Liquid. 

The Lisbon almnde= 3*6845 imp. gall. = 16*74 litres. 

The Oporto almade= 5*5826 imp. gall. 

1 imp. gallon ='27140 Lisbon aiinnde8= -179158 Oporto almudes. 

The Oporto pipe =115 gallons. The almude=2 alqueires (liquid). 

The Lisbon pipe =117 gallons. 

The pipe of oil = 30 iJmades. 

Dry. 

The Lisbon alqaeire= -3808005 bushels =13*841 litres. 

The Oporto alqueiie= -4805058 bushels =17*465 litres. 

1 imp. bus. = 2*626047 Lisbon alqueires = 2*081140 Oporto alqueires. 

The fanega=4 alqueires (dry). 

Lbnoth. 

The Covado de craveira (of 3 palmos, or 2 p6s., or 24 polegadas) = 
•7186 yds. 

The Covado avantagado (of 24§ polegadas) = '74165 yds. 

The vara (of 5 palmoB) = 1*1977 yds. 

1 Eng. yd. = 1-3916. Gov. orav. = 1-34835. Gov. adv. = 83494 vara. 

Eng. yds. are used at times. 6 yds. are taken as 5 varas, or 20 yds. 
as equal to 27 Gov. avant. 

Multiples may be constructed for conversion into 
English weights and measures. 



SWITZERLAND. 

Moneys. 

1 franc = 100 centimes. 

Switzerland is a party to the French Monetary 
Convention of 1865. 

The value of the franc is that of the French one 
(9^d. nearly). 

The coins are those of France with 5, 10, 20 centimes 
in nick^. 

Switzerland does not coin gold pieces : the French 
coins circulate instead. 

The Swiss silver ones (when struck) are struck at 
the Paris Mint. 

The coining of silver is now suspended. 

J. 21 



322 COMMERCIAL ARITHMETIC 

Exchanges. 

There are 3 days of grace in Glaris, 6 in St Gall, 
one in Geneva. 

The brokerage is \ per mille. 

Bill-stamps are charged thus : in Basle, \ per mille : 
in Fribourg, \ : in Geneva, J : in Vaud, J : in Valais, 1. 

In Lucerne each bill is charged 10 centimes. 

In Tessin the charges are — up to 250 fr., 10 cts. : 
fipom 260 to 500, 15 cts.: from 500 to 1000, 25 cts.: 
above 1000, 50 cts. per 1000 or fraction. 

In Basle cheques pay 10 cts. 

The Course of Exchange is as in Paris. 

Weights and Measures. 

The metric system ftiUy adopted in 1877. 



BELGIUM. 
Moneys. 

100 centimes = 1 franc. 

Belgium belongs to the French Monetary Union, 
and the value of the Belgian money in francs is the 
same as that of France — the par of exchange on London 
being the same. 

Course of Exchange. 

Antwerp gives to 

London. short or 3 mos. Fr. 25*20 for £1 sterling. 

Amsterdam. ,, 211 '50 for Fl. 100 (Neth.). 

Rotterdam. „ 211*60 for Fl. 100 (Neth.). 

Germany. „ 123*00 for M. 100. 

Italy. ,, S9'oo for L. 100 (Paper). 

Lisbon. * „ 5-50 for Milr. 1. 

Madrid. „ 5*10 for Peso 1. 

Paris. „ 99-50 for Francs IOOl 

Petersburg. „ 270*00 for Ro. 100. 
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Bills and Exchanges. 

The short exchange on London in Antwerp and 
Brussels is usually 2^^5 centimes higher than that in 
Paris. 

Bills drawn or payable in Belgium are stamped thus: 

Up to 200 fr; 10 centimes— from 200 to 500 fr. 
25 centimes — from 500 to 1000 fr. 50 centimes, and 
then for every 1000 fr. or fraction 50 centimes. 

Bills circulating in Belgium only by indorsement 
pay same 10 centimes up to 200 fr. — from 200 to 500 
only 13 centimes — from 500 to 1000, 25 centimes, and 
then for every 1000 or frn. 25 centimes. 

Weights and Measures are those of the Metric 
System with some slight difference in the names (livre 
or pond for kilogramme, litron or kan for litre, aune 
or el for metre). 

In Antwerp these old weights and measures are 
occasionally used : — 

The commercial pond » "4701734 kilogs. 

The aune = '695048 metres. 

The last of corn = 40 hectolitres. 



EXAMPLES. 

1. Direct. London — Antwerp (Brussels). 

(1) £7256, at 3 mos. 25-33^, 3 mos. 25-15J. Discount, 
2 p.c, 2 p.c. 

(2) Fl. 1658-75, at 3 mos. 26-29, 3 mos. 26-18. Discount, 
1 p.c, 1^ p.c. 

(3) £7256, short 25-19. 

(4) FL 7569, at 3 mos. 25-16^. Discount, 1} p.c. 

2. Indirect. London — Brussels (Antwerp). 

(1) Through Paris, short 25-23, 3 mos. 98-75. 

(2) Through Berlin, 8 days 20-40, short 123-50, 

(3) Through Rotterdam, 3 mos. 12-2|, 3 mos. 209-70. 

Direct rates, 3 mos. 25-34, short 25*19. Discount, 2 p.c, 
IJ p.c 

Minimum payments for £1250. Fr. 8596 ? 

21—2 
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THE NETHERLANDS AND LUXEMBOURa. 

Moneys and Bullion. 

1 florin or guilder = 100 cents. 

1 fl. is also 20 stivers, still used in the London rate 
of exchange but not in the Amsterdam. 

The ryksdaaler (still in circulation) = 50 stivers 

From 1847 to 1872 the standard was silver, with 
the silver florin weighing 10 grammes 945 fine as unit 
— thus the kilogramme fine silver = fl. 105'82. 

In 1872 silver fell rapidly and the coinage of silver 
was suspended, and at last gold was coined conjointly 
with the legal currency of silver coins owing to the 
rapid fall in the foreign exchanges which were then 
favourable. 

The new standard coin is the 10 florin-piece weigh- 
ing 6*720 grammes (wigtjes) 900 fine, containing 6*048 
grammes fine gold. 

Thus the Mint Par is £1 = Fl. 12-1071. 

Also the ratio of gold to silver is 1 : 15625 (or 
60'35d!. per oz. in London). 

Thus the currency of Holland is a gold standard 
with the former silver coins as legal tender — that is, 
the ^talon boiteux is in force but no inconvenience has 
been felt owing to the foreign exchanges being in 
favour of Holland, and .*. adjusting themselves as on a 
purely gold standard. 

InLuxembourg the moneys are 1 &anc =100 centimes, 
as in France or Belgium. 

Assay reports are in millifemes. 

The bullion weight is the kilogramme. 

Bar gold and silver are quoted in florins per kilog. 
fine. 



NETHERLANDS MONEY. 325 

■ 

Foreign gold coins are quoted per piece or per 
Mlog. fine. 

The Netherlands Bank buys bar gold (not under 
900 fine or over 7 kilog. in weight) at a price fixed from 
time to time (now fl. 1647 per kilog. fine). 

It also accepts 20-francs, 10-francs, 20-marks, 
10-marks, 20-kronas, 10-kronas, and eagles at 899, and 
sovereigns and imperials at 916 fine. 

It sells gold bars at fl. 1653, gold coins at fl. 1658 
per kilog. fine. 

The Utrecht Mint coins 10-florins for private 
account at a charge 5 fl. per kilog. 900 fine. 

It coins 1653*44 fl. per kilog. fine, and .•. pays 
fl. 1648 44 per kilog. fine — one month after receipt. 

Mint Par Chain. 

? = £1. 
1869 = 480 oz. St. 
12 = 11 oz. fine. 
1 = 31-10349552 grms. fine. 
1000 = 1653-439 fl. 



Fl. 121071. 

Coins. 20-Fl. = £1. 13«. 0-46d. 10-Fl. = 16«. 6-23d. 

Specie Points. 12-02. 12 17. 

Leaving. Coming. 

Arbitrated pars and prices as in Germany, using 
florins for marks. 



Bills and Exchanges. 

Bills payable in Holland require these stamps — up 
to fl. 300, 21 cts. : from 300 to 500, 34^ cts. : from 500 
to 1000, 34^ cts. per 500 or fm. : from 1000 the stamp 
is 69 cts. per 1000 or fm. 

Bills " on demand '* require the stamp legally. 
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Bills for endorsement require up to 600, 21 cts. : 
from 600 to 1000, 34^ : above 1000, 34^. cts. per 
thousand or frn. 

Copies require the stamp legally, but only the 
" acceptance '* copy is usually stamped. 

Brokerage is f per mille on bills on Germany or 
England, ^—1 per mille on other foreign bills. 

Interest is reckoned by taking the exact number of 
days, and the year at 360 days. 

There are no days of grace. 

Bills due on Sunday or a Holiday are paid the day 
after. 

Protest for non-payment is made out the first 
working-day after maturity. 

In Luxembourg the bill stamp is : — up to 100 fr., 
5 cts.: from 100 to 300, 20 cts.: from 300 to 600, 
40 cts. : from 600 to 1200, 80 cts. : above 1200, 80 cts. 
per 1200 or fm. 

Course of Exchange. 

Amsterdam gives to 

Plorins. 

London. short, 2 mos. ' 12*08 for £1. 

Paris. „ 47 '60 for 100 Fr. 

Grermany. short, 3 mos. 59 'oo for 100 M. 

S. Petersburg. 3 mos. 126*00 for 100 Ro. 

Vienna. „ 100*00 for 100 Fl. V. 

Belgium. short, 3 mos. 47 '50 for 100 Fr. 

Switzerland. „ 47*5© for 100 Fr. 

Italy. „ 43 '00 for 100 L. 



EXAMPLES. 

1. Direct. London — Amsterdam. 

(1) £1856. 10«. lOfl?., at 3 mos. 12*3^, 2 mos, 12*07. Dis- 
count, 3 p.c, 2 p.c. 

(2) £1250, at short 12*1 1. 

(3) Fl. 5000, at 3 mos. 12*3J, 2 mos. 12*06J. Discount, 
1 p.c, 1 J p.c. 

(4) Fl 8235*75, at 2 mos, 11-9% Discount, 1 p.c. 
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2. Indirect. London — Amsterdam. 

(1) Through Paris, 26-19, 46*90. 

(2) Through S. Petersburg, 101-50, 126-80. 

(3) Through Berlin, 20*41, 60-30. 

Direct rates, 3 mos. London on Antwerp, 12*3}, Amsterdam 
on London, 2 mos. 11-98. Discount, 3 p.c., 2i p.c. 

Minimum cost of debts, £865. 7«. 6fl?. Fl. 4756-92. 

3. Compound arbitration. London — Amsterdam. 

By bills on Berlin, bought in London at 20*36, and sold in 
Paris at 124, the proceeds being sent to Amsterdam in bills on 
Hamburg, bought in Paris at 125*30 and sold in Amsterdam 
at 59.V. 



Weights and Measures. 

The Metric System is used with different (the old) names. 

Weight. 

Wigtjes = grammes. 

Looden =decagramme. 

Onsen =hectogrammQ. 

Pond = kilogramme. 

Eorrel or Greinen= decigramme. 

The Old Medicine Pond =375 grammes. 

20 grs. = 1 Rcniple. .*. 1 medicine pond = 5760 grains. 
3 scr. = 1 dram. and 1 medicine grain 

8 drams = 1 oz. =0*06510416 grammes. 

12 ozR. = 1 pond. = 1-0047 gr. Tr. 

Corn. 

Kop = litre. 

Mudde or Zak= hectolitre. 
Schepel = decalitre. 

The Half-mndde=50 Eoppen. 

The Last = 30 Zakken or Mudden = 10-3172 imp. qrs. 

These are used in the wholesale com trade. 

Liquid. 

Kan = litre. 

Maatje = decilitre. 

Vingerhoeden = centilitre. 

Vat = hectolitre = 100 Kannen. 

Whale and seal oil are sold by the Kwardeel of 12 Steckannei* 
:51| imp. galls. 
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LSNOTH. 

El = metre. 
Palm = decimetre. 
Durin = centimetre. 
Streep = millimetre. 
Boede = decametre. 
Mije = kilometre. 

Surface. 

Bnnder= hectare = 2*471169 Eng. acres. 
Vierkant-Boede = are = 119*6046 sq. yds. 
Yierkant-ElBoentiares 10*764414 sq. ft. 

SOLIDITT. 

Eabrek-El= cubic metre =35*31714 c. ft. 
Eabrek-Palm= cubic decimetre =61 '028 c. ins. 

The former Weights and Measures are still used in some of the 
Dutch Colonies and Settlements. 

1 Amsterdam lb. = 1*0893 lb. Av. 
1 Mudde of com = *3826 imp. qrs. 

1 Stoop of liquid = *5338 imp. gallons. 
1 Amst. Ell = -7592 yards. 

1 Leggar (240 stoops) = 128*11 gallons. 

lib. Av. = '91803 Amst. lb. 
1 imp. qr. =2*613 Mudden. 
1 imp. gall. = 1*873 Stoops. 
1yd. =1-317 Amst. Ell. 



ITALY. 

Moneys. 

1 lira Italiana = 100 centesimi. 

The lira is of the same value as the franc. 

Italy joined the 1865 French Monetary Convention. 

The monetary system is the same as that of France. 

Exchanges. 

Stamps are thus required > — On cheques, 10 cti.— 
no endorsements are allowed. 

On bills— up to 100 lire, 6 cti : from 100 to 200, 
10 cti. : from 200 to 300, 18 cti. : from 300 to 600, 
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36 cti. : from 600 to 1000, 60 cti : above 1000 at 60 ctL 
per 1000 lire or fraction. 

Bills for a currency greater than 6 months — double 
the above stamp. 

Copies under lire 2000 pay as above — over lire 2000 
they pay lira 1*20 whatever be the value. 

If a second is sent for acceptance the first must be 
stamped in full. 

Interest is calculated by taking the exact number 
of days, and 360 to the year. 

The laws on bills of exchange are those of France. 



Course of Exchange. 

Italy gives to 

London. short and 3 mos. L. 26'jo for £1. 

Parig. „ 103*60 for Fr. 100. 

Germany. „ 127*10 for M. 100. 

Austria. „ 247 for Fl. 100. 



Weights and Measures. 

Those of the metric system with Italianised names 
easy to distinguish. The chilogramma is also called 
libbra metrica. 

In Milan and Lombardy the denominations were 
diflFerent though the metrical system has been in force 
since 1803 — these names still survive, but the ordinary 
names are being adopted. 

^deoilitro =ooppo. ohilogramma= libbra (metrica). 

litro =pinta. hectogranmia=oncia 

decalitro =mina. decagramma =gro880 

hectolitro=8oma. gramma =denaro 

decigramma =grano 



>» 



)i 



decimetro =palmi. are =tavola. 

oentimetro=diti. hectare =tomatara. 

millimetro =atomi. 
chilometro =miglio. 
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EXATVr?T,E8. 

1. Direct. London — Italy. 

(1) £2600. 18«. 9c?., at 3 mos. 26-27J, 3 mos. 26. Dis- 
count, 2J p.Cy 2 p.c. 

(2) £375. 9«. lOfl?., at 3 mos. 26*04. Discount, 2 p.c. 

(3) £8000, at 3 mos. 26-25?,. Discount, 1 p.c. 

(4) L. 7325-26, at 3 mos. 2627^, 3 mos. 26-05. Discount, 
2 p.c., 3 p.c. 

2, Indirect. London — Turin. 

(1) Through Paris, 25-20, 112. 

(2) Through Berlin, 20-38J, 129. 

(3) Through Vienna, 12-07^, 250. 

Direct rates, 3 mos. 26*26, 26*10. Discount, 1 p.c, 2J p.c. 
Minimum payments for debts, £651. 8«. 9c?., L. 12000 ? 



GREECE. 

Moneys. 

1 drachme = 100 lepta. 

Since 1867 the monetary system was to be assimila- 
ted to that of France — the drachme being equal to the 
franc. This reform is not complete. 

The old drachme was ^ of the Spanish silver peso. 

100 new drachmes are taken for 112 old drachmes. 

Since 1877 the two issue Banks, the National and the 
Ionian, have greatly increased their note-issues by law. 
These notes are legal tender and pass at the excnange 
100 new drachmes for 112 old drachmes, but they have 
fallen to a discount of 10 p.c. as regards metallic 
money. 

Only the silver coins of the Latin Union are legal 
tender in addition. 

20 new lepta are taken for 25 old lepta. 

12 p.c. duty is charged on the export of Greek silver 
-^oins below 5 drachmes. 
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Exchanges and Bills. 

Bills are atamped thus: — up to dr. 1500, 50 lepta 
per 750 dr.: from 1500 to 6000, 1 dr. per 1500: from 
6000 to 15000, 2 dr. per 3000 : above, 4 dr. per bovo or 
fraction. 



Course of Exchange. 


Athens gives to 






Iiondon. 

Paris. 

Trieste. 

Amsterdam. 

Hamburg. 


3 mos. 
31 days. 
3 mos. 
3 mos. 
3 mos. 


Dr. 98*50 paper for £1. 
I io'50 paper for Fr. 100. 
936-20 paper for Fl. 100. 
936*00 paper for Fl. 100. 
136*00 paper for M. 100. 



In some Grecian Islands (Lyra, etc.) the monetary 
unit is the current drachme, then the quotation for 
Athens is about 125 (in current drachmes per 100 dr.). 

The Course of Exchange at Corfti is as at Athens. 

Weights and Measures. 

The metric system, with different names in some 
cases. 

The gramme is called the drachme : the decigramme, 
the obolos : the centigramme, the gram. 

The common commercial weight is the mina = 1500 
drachmes = 1^ kilogrammes. 

The decilitre is called the kotylos: the centilitre, 
the mystra : the millilitre, the kubos. 

The royal kilo is the same as the hectolitre (for 
corn). 

The metre is called piki. 

The royal stadeon = 1000 pikis. 

The. Greek mile = 10000 pikis =10 kilometres. 

1 royal piki = 1'5423 Constantinople piki = 1*4948 
large piki. 

The weights and measures of the Ionian Islands are 
those of Great Britain with Italian denominations. 



332 COMMERCIAL ARITHMETIC. 

SCANDINAVIA. DENMARK. 

Moneys and Bullion. 

1 krone = 100 ore. 

Denmark is a party to the Scandinavian Mint 
Convention of 1872 — at first with Sweden alone — 
Norway joining in it afterwards. 

This convention established the gold standard. 

The unit is the silver krone — ^legal tender up to 
20 kroner only. 

The gold coins are 20-kroner, and 10-kroner pieces. 

The legal weight is given by this rate, 124 20-kroner 
pieces or 248 10-kroner pieces 900 fine must be coined 
from 1 kilogramme fine gold. 

Thus the 10-kroner weighs 4*480286 grammes 
(4032258 grammes fine). 

The Danish National Bank buys bars and German 
gold coins at 2480 kr. per kilog. fine less \ p.c, 
sovereigns and napoleons at the same price less 3 per 
mille. The German rules apply with corrections for the 
charges deducted. 

The bullion weight at the Mint is the gramme 
(formerly the Danish-Cologne mark). 

1 krone is taken as equal to \ the old regsdaler of 
96 skillinger. 

Mint Par Chain. 

? = £1. 
£1869 = 480 oz. st. 
oz. St. 12 = 11 oz. fine, 
oz. f. 1 = 31-10349552 grammes fine, 
gr. f. 1000 = 2480 kronas. 



Kr. 18-15952. 



Coins. 20-Kronas=£l. 2«. 0-328d. 10.Krona8 = ll«. 0164d. 
Specie Points. Kr. 1806. Kr. 18-26. 

Leaving. Coming. 
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Exchanges and Bills. 

The Scandinavian law of 1880 on bills of exchange 
abolished the 8 days of grace before existing m 
Denmark. 

Protest for non-payment must be made the second, 
working day after maturity. 

The legal commission is J p.c. for each indorsement, 
but the total commission must not exceed 2 p.c. 

Sight bills must be presented within 6 mos. when 
drawn in Europe, within one year when drawn out of 
Europe. 

Bills due on Sunday or a Holiday are payable the 
day after. 

Bills are stamped thus: — on bills not exceeding 
8 days' sight or 14 days' date, 20 ore : on all others up 
to kr. 1000, 20 vere : 1000—2000, 35 : 2000—4000, 70 : 
4000—6000, 1 kr. : above, every 6000 additional to the 
above, 1 kr. (e.g. 14000 = 235). 



Course of j^zchange. 

Copenhagen gives to 

London. short, 3 mos. Kr. i8'20 for £1. 

Paris. „ 7 3 '00 for Fr. 100. 

Hamhnrg. „ 8870 for M. 100. 

Amsterdam. „ 150*00 for Fl. 100. 



EXAMPLES OF EXCHANGES. 

1. Direct. London — Copenhagen. 

(1) '£584. 9«. 7|d, at 3 mos. 18*34, 3 mos. 18*12. Dis- 
count, 2 p.c, 3J p.c. 

(2) £312. bs. 6Jrf., at 3 mos. 18*19J. Discount, 2 p.c. 

(3) Kr. 9664, at 3 mos. 18*35. Discoimt, 1} p.c. 

(4) Kr. 10,000, at 3 mos. 18*33, 3 mos. 18*14. Discount, 
2 p.c, 2^ p.c. 
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2. Indirect. Loadon — Copenhc^n. 

(1) Through Paris, 20-22*, 72'10. 

(2) Through Hamburg, 2b'37, 89-20. 

(3) Through Amaterdam, 11-97^, 161-35. 

Direct rates, 3 mos. 18-36, 3 mos. IS'IB. Discount, S 
3p.a 

Which ia best rate for paying £1000 or 10,000 Kr. ? 



WeightB and Heasares. 
The Metric S; Etem is oontempl&ted. 



3Lod 


-lUnaer 


16 Unser 


= lPund(Dftlii8h). 


lOOrt 


^IQuintin. 


LOO QuintiDS 


= lPund. 


100 Funds 


= 1 Cenliiei. 


13 D. Piinda 




8BiBmerFiinda = lTog. 


900 D. PundB 


= lLaBL 


1 BybaloBt 


^16i 8kippnDd = S300 D. Pimda. 


IFoDd 


= 600 prammes ^ l kUog. (Ptoad). 


IPund 


= 1-10231 lb. Avoir. 


1 lb. Avoir. 


= -907165 D. Pond. 


lowt. 


= 101-605 D.PundB. 


1 Bkippund 


= 362-7393 lb. Av. 


8 akippuDd 


= 35 owt. nearly. 



LiQOIS. 

4Paegle =lPotte. 

8 Potter = 1 ViertaL 
38J Potter = 1 Anlter, 

6 Ankera = 1 Oxhoved. 

2 Oihoveder = l D. Pipe. 
32 Potter =4 Viereel=l D. oab. (t. 

lOihoved = 49-4393 imp. gaU. = 334-633 Utrea. 
limp. a»U. = 4-7037Pott8r^-5879 Viertel. 
1 Dan. 0. n. =lS8e'71 Bog. onb. ft. 
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Dry. 

4 Fjeidingkar = 1 Skjepper. 

8 Skjepper = 1 Tonde (barrel). 

22 Tender = 1 D. Com Last. 

12 Tonder = 1 D. Lune (Salt) Last. 

18 Tonder = 1 D. Coal Last. 

144 Potter (Liq.) = 1 T6nde= 4J cub. ft. D. 

1 Tonde = 3*827566 imp. bushels. > 

1 Tonde = -478446 imp. qrs. 

limp. qr. =2*0901 Tonder. 

1 Dan. Com Last = 10*5258 imp. qrs. = 306 066 hectoL 

1 Com Shipping Last =80 o. ft. Danish =2 tons (Eng. Beg). 

Length. 

12Tommer =lFod. 

IFod =2Alen. 

12000 Alen =1 Miil (Mile D.). . 

1 D. Ell (Alen) = -68647 Eng. yds. 

1 Eng. yard = 1*45673 D. Ell. 

1 D. Mill = 8237 82 E. yds. = 4*68058 E. mi. = 7 5325 kUom. 

Norwegian Deals are reckoned by the Norwegian Standard Hundred 
=120 pieces, each 12 feet long, 3 inches thick, 9 inches broad =270 
£ngli£Ji cubic feet. 



NORWAY. 

Moneys. 

1 krone = 100 ore. 

Norway has joined the Scandinavian Mint Con- 
vention. 

Her monetary system is the same as Denmark. 

4 kroner are taken as equal to the old species daler 
of 120 skilling (= 2 Danish rigsdaler). 

Exchanges. 

The Scandinavian law on bills of exchange abolishes 
the 10 days of grace hitherto existing in Norway. 

The Course of Exchange is the same as at 
Copenhagen. 
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Weights and Measures. 

The metric system since 1875. 

The former weights and measures were those of 
Denmark. 

Deals shipped at Christiania, Drammen, Fredericks- 
hall and Gothenburg (in Sweden) are measured by the 
Norwegian standard hundred of 120 pieces 12 ft. long, 
3 inch, thick, 9 inch, broad Eng. measure (= 270 c. ft.). 



SWEDEN. 

Moneys. 

1 krona = 100 ore. 

By the Scandinavian Mint Convention of 1872 
(Sweden, Denmark — afterwards Norway) the gold 
standard has been introduced. 

The money is the same as in Denmark. 

Legally the new krona is taken as equal to the old 
rigsdaler riksmynt. 

This gives silver to gold as 1 : 15*81. 

Also 8 daler banco are taken as equal to 3 daler 
species or 12 rigsdaler riksmynt, but these are rapidly 
disappearing. 

Course of Exchange. 



Stockholm gives to 

London. Short, 90 days' date. Er. iS'io for £1 stg. 

Paris. 

Hamburg. 



Amsterdam. 
S. Petersbuig. 
Copenhagen. 



71-20 for Fr. 100. 

8800 for M. 100. 

15000 for Fl. 100. 

190*00 for Bo. 100. 

99-80 for Kr. 100. 



SCANDINA VIAN BILLS. 337 



Bills and Exchange!. 

The Scandinavian law on bills of exchange is in 
force. 

Bills pay 1 krona stamp without regard to the 
amount. 

Seconds or copies are exempt. 

Letters of credit pay 50 ore (as stamp). 



Weights and Measures. 

Since 1889 the French metrical system exclusively. 
It has been in use since 1875 with the old system. 
These former weights and measures were also decimal, 
but the integers were various and very confusing, e.g. 
there were six weights and four dry measures. 



EXAMPLES OF EZOHANGES. 

1. Direct. 

(1) £625. 7«. 8ifl?., at 3 mos. 18-37, 3 mos. 18-12. Dis- 
count, 3 p.c, 2 p.c. 

(2) Kr. 18561-74, at 3 mos. 18-34J, 3 mos. 18*11. Dis- 
count, 1 p.c, 2 p.c. 

(3) Kr. 8000, at 3 mos. 18-lOJ. Discount, 2 p.c, 

2. Indirect. London — Stockholm. 

(1) Through Paris, 2517J, 71-32. 

(2) Through Copenhagen, 18*25, 98-95. 

(3) Through S. Petersburg, 102-31, 195-00. 

Direct rates, 3 mos. 18*40, 3 mos. 18*09. Discount, 3 p.c., 
2 p.c. 

Find miinimum payment for debts of £8000. 20j000 Kr. ? 
J. 22 
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TURKEY IN EUROPE. 

Moneys. 

100 aspres = 1 piastre = 40 paras. 

100 piastres = 1 gold medjidi^ or Turkish lira. 

This coinage was issued in 1844 and is called 
medjidi^, after the Sultan Abdul-Medjid. 

The gold coins (not now coined) are : 

The lira turca (medjidi^) = 100 piastres, weight 
111-369 gr. Tr. = 7216 grammes fine. 

The ellilik = \ lira turca = 50 piastres. 
The tzeirek = | *, = 25 „ 

The standard is .'. nominally gold, but practically 
silver, as gold is no longer coined. 

The silver coins are 1-piastre, 2 (ikilik), 5 (bechlik 
or \ silver medjidi^), 10 (onlik or \ medjidi^), 20 (gumneh 
or silver medjidid) piastres, 830 fine. 

There are many base silver coins, and every Euro- 
pean nation has given coins to Turkey. 

£1 is taken at 125 piastres, 1 napoleon at 100. 

Five-franc pieces and smaller Russian and Austrian 
coins form the chief part of the foreign silver currency. 

Gold and silver coins are at a premium against 
caimds — a paper currency issued during the Busso- 
Turkish War — ^now almost out of circulation. 

Mint Par for gold £1 = 110700 T. piastres. £1 T. 
= 18/0*8. This is useless owing to discontinuance of 
coinage. 

Exchanges. 

The bill stamp is \ per mille. 

Of bills in sets only one need be stamped. 
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Course of Exchanges. 

Gonstantinople gives to 

London. 3 moe' date : 31 days' sight. 109*50 P. for £1. 

Gonstantinople reoeives from 

Paris. 3 mos. 23 Fr. for £1 Turkish. 

Vienna. 3 mos. 12 Fl. ,, ,, 

Salonica gives to 

Paris. 3 mos. 4^ P. for 1 Franc. 



EXAMFTiTO. 

1. Direct. London — Constantinople. 

(1) £612. 18«. 9c?., at 3 mos. 110-66, 3 mos. 108-76. Dis- 
count, If p.c, 2 p.c. 

(2) £T.4000, at 3 mos. 11196. Disoomit, 1 p.c. 

(3) £684 17«. 6c?., at 3 mos. 109-71. Discount, 1} p.c. 

(4) £T.300-74, at 3 mos. 111*40, 3 mos. 108-25. Discount, 
2 p.c., 1 p.c. 

Weights and Measures. 

The metric system introduced in 1874. 

In 1882 by decree of the Sultan the archine was 
declared to be one metre in length and adopted as the 
unit. 

The oka was divided into 100 drachmas subdivided 
in tenths. 

The old weight (oka) remains in force only for gold 
and silver. 

Former weights and measures still in use to some 
extent : — 

4 grains = 1 carat. 
16 carats = 1 dram. 
400 drams = 1 oka. 
4 chekys = 1 oka. 

22—2 
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1 rottolo (of 180 drams) = 1-27 lb. av. 

1 oka (of 400 drams) = 2-818565 lb. av. 

1 cheky (^ oka) =4942-3503 gram8Tr.= 320-259 grammes. 

1 alma or almud (liquid measure) = 1*14555 imp. gall. 

1 killow (of com) = 0*97 imp. bushel. 

1 pik or drod. = 26f Eng. inches = 27 inches (usually). 

1 halebi or arschin (for land) = 27*9 Eng. inches. 

Turkey in Asia has the same moneys, but the 
Smyrna piastre is at a discount, the exchange on 
Constantinople being at 110 S. piastre per lira. 

It gives to London 3 mos' date S. piastres (130) 
per £1. 

The metric system is in use since 1874, but there is 
a bewildering variety of weights and measures. The 
real unit of weight is however the dirhem. 



EGYPT. 



Moneys. 



10 ochr el guerches = 1 piastre. — Introduced by the 
law of November, 1885. 

100 piastres = 1 Egyptian pound. 
40 paras = 1 piastre. 

The Egjrptian pound weighs 8-500 grammes 875 fine. 

20, 10, 5, 2, 1 piastre pieces are issued in silver- 
legal tender to £2. 

The Government receives English sovereigns at 
97-50, napoleons at 7715, Turkish pounds at 87*75, 
imperials at 79*45 piastres, with fractions for the halves. 

There is also an inland money called " corrente "— 
a depreciated currency of the tariff piastre at a con- 
siderable discount. 
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Course of Exchange. 

Alexandria gives to 

London. 3 days' sight, 3 mos. 98 piastres for £1. 

Paris. 3 days' sight, 3 mos. 382 „ 100 Fr. 

Switzerland. 3 mos. 381 „ „ 

Italy. 3 mos. 380 „ 100 L. 



EXAMPLES. 

1. Direct. London — Cairo. 

(1) £584. %s, 10|g?., at 3 mos. 99J, 3 mos. 95. Discount, 
2 p.c, 3 p.c. 

(2) £E.8340, at 3 mos. 100, 3 mos. 96. Discount, 2J p.c., 
3jp.c. 

Weights and Measures. 

Weight. 

144 dirhems=l rottolo. 

100 rottoli = 1 cantar. 

36 oke = 1 cantar. 

Unit=l dirhem= 47*66131 grains =3-0884 grammes. 
1 Government cantar=98'0461 lbs. 
1 common cantar =99 lbs. 
40oke=108'94 lbs. (exactly) = 110 (commercially). 

Measure. 

Legal unit = 1 ardeb. 
24 Cairo rnbbre=l ardeb. 

100 ardebs = 63 imp. qrs. (commercially). 

100 imp. qrs. =169 ardebs „ 



Length. 
Unit = the Torkish pik of 27 inches. 

The introduction of the metric system is decreed. 

Abyssinia reckons in sequins (95. 6d.) and borjookes 
(glass corals). 1 sequin = 6210 borjookes. 

Large accounts are paid in gold (bars or dust) 
weighed in wakeas. 
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The Abyssinian rottolo of 12 wakeas (ounces) of 
10 derimes = 4800 grains Troy. 

The Gondar ardeb = 0*121055 imp. bushels, the 
Massowah ardeb=0'290532 imp. bushels, .'. 10 Massowah 
ardebs = 24 Gondar ardebs. 

The pik (27 inches) is the unit of length. 



DOMINION OF CANADA. 

Moneys. 

100 cents = 1 dollar. 

The standard is gold based upon the legal rate 
£1 = 4-80$. 

This gives $108 = £22-5. 1 dollar = 4*. 2d 

The Dominion has no coinage of its own except 
pieces of 20, 10, 5 cents in silver and some copper 
tokens. 

English and American coins circulate freely. 

Weights and Measures as in Great Britain. 



Exchanges. 

The bill stamp is — up to 25$, 1 cent ; from 25 to 
50$, 2 cents; from 50 to 100, 3 cents; above 100$, 
3 cents per 100 or fraction. 

There are 3 days of grace. 



Course. 

London is quoted 60 days' sight (demand) at a 
premium on the fixed exchange, $100 = £221 or 
= £9. 
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This gives $1 = 4«. 6d, and so the "par of exchange'' 
is 8 inasmuch as the legal value of %\ is 4«. 2(2. 

New York is quoted at* a premium or discount 
per 100$. 



Chain for sterling value of 1000 dollars at par (Le. 8 p.o. premium) 
remitted from Montreal. 

7=1000$. 
40= £9. 
108=100. 



12 I 2500 I 208-3. 
100 
4 
£208. 6«. 8(2. 



At any other premium multiply jxg by £208|. 

e.g. at 3 p.o. HI 

208*3333 
301 

208 3333 
6 2500 



1A8 I 21458-33 | 198-689 

i06 5 13«- ^i*^- 

~938 
743 

9 

Table for value of Silver Dollar at any Premium. 

l=£-00192§0123456t 

2= -00385802469135 

3= -00578703703703 

4= -00771604938271 

5= -00964506172839 

6= -01157407407407 

7= -01350308641976 

8= -01543209876543 

9= -01736111111111 
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Example. Premium 8. Find 103. 

•192901 
. -006787 



1 = £198688 
1000 =£198*688 

EXAMPLES. 

1. Find value in dollars of £876. 16«. Irf., at 6 p.c. premium. 

2. Find value in sterling of $25186*72, at 5 p.c. premium. 

3. Find value in dollars of £1000, at 10 p.c. premium. 

4. Find value in sterling of $7125, at 7^. 



THE UNITED STATES. 

Moneys. 

1 dollar = 100 cents. 

Gold and silver are both standards. 

Gold is naturally at a considerably premium for 
inland exchange. 

By the "Sherman Bill" the Government and it 
alone must coin silver, and to the valire of fiot less 
than 4| million dollars per month. 

The gold coins are the eagle (10^), and half-eagle 

The eagle weighs 258 grs. Troy 900 fine (0-5375 oz. 
900 fine). 

Hence Mint price of gold is $20*67183 per oz. fine 
or $18-60465 per oz. 900 tine. 

The chief silver coin is the silver dollar — it weighs 
412i grs. Tr. 900 fine. 

Its value varies with the price of silver. 

Assay reports are in milliemes and halves. 
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Gold is quoted on the basis of 43 oz. 900 fine for 
800$ — ^generally par. 

Silver is quoted in gold dollars and cents per oz. 
silver 999 fine. 

The bullion weight is the Troy lb. and its divisions. 

The U.S. Mint receives bars or coins only at their 
actual weight and fineness on the above bases for gold 
and silver. 

The Mint charge for bars is 1 per mille for gold 
900 fine, 4 per mille for fine gold. Payment is made a 
few days after receipt. 

The charge for melting coins and bars is very small. 

Mint Par for gold. 

? = 1£. 
1869 = 480 oz. St. 
12 = 11 oz. fine. 
9 = 10 oz. -^ fine. 
1 = 18-60465$. 



£1 = $4-866564. 



Coins 10$ =£2. Is. l-16d. 5$=£1. Os. 6-58(2. 

.-. 1 Gold doUar=49-316<i. 

Specie points $4^3 $4-90. 

Leaving. Coining. 



ilrbitrated Pars and Prices. 

1. Bar gold. Chain for Par. 

? = 205. 

London price = 1 oz. st. 

12 = 11 oz. fine. 

9 = 10 oz. j^ fine. 
43 = $800 + p.c. prem. or disct. 
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Fixed Number ='2545118. 

Bule. F. N. x800±prem. or disct p.o.= London prioexrate of 
exchange. 

Example, In London 77<. 9<2. per oz. st. ) Bate? 

In U.S. $800 per 48 oz. 900 fine \ Am, $4-8744. 

2. Silver dollars. Chain for price. 

? = 1 dollar. 
1 = 412J gr. 900 fine. 
10 = 9 gr. fine. 
480 = 1 oz. fine. 
87 = 40 oz. St. 
1 = price of bar silver per oz. st. in London. 

Fixed Numbers -8361486. 

Bule. F.N. X London price spar of 1 dollar. 



BXAMPLER. 

Find value of silver dollar, when bar silver is in London per 
oz. st. 

(1) 40,^. (4) 37H. (7) 39ii. (9) 41J. 

(2) 41f. (5) 39|. (8) 40S. (10) 40f. 

(3) 43. (6) 38i#. 

Table for Bate of Exchange, arbitrated from bar gold at 77«. 9d. 
per oz. st. in London. 



1 = -006098 


Ex, 


If premium is 1} p.c. 


2 =-012186 


Find 800+12 = 812. 


8 = '018279 






4 =-024372 




4-8744 


6 =030465 




-0609 


6=036658 




-0122 


7= 042651 




4-9475= Bate. 


8=^-048744 






9 =-054837 







Similar Tables may be made for 77/11, 77/10| etc. 
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Table for Prioe of Silver Dollar, given prioe of bar silver in London 
peroz. Bt 



Ex, Price =41,*^. 

33-446 
•836 
•261 



Barrilver 


per OS. 


St 


Id 


.= •8361486 


2 


= 16722972 


3 


=2-5084459 


4 


= 3-3446946 


5 


= 4^1807432 


6 


=5^0168918 


7 


=6^86d0406 


8 


= 6-0891891 


9 


=6-9263378 



34-643d. = l$. 



3. Inland exchange. 

Gold and silver are both legal tender, so there are 
two problems of inland exchange. 

(1) To find value in currency (cents of the silver 
doUgf) of a gold dollar — ^given market price of silver 
currency. 

Divide 100 by market price. 

Example, Market prioe of onrrenoy=72 cts. 

.-. Value of gold dollar =vy* = 138|. 

(2) To find market price of currency (silver cents) 
— given value of a gold dollar. 

Divide 100 by value of dollar. 

Example, Gold dollar =140 oents. 
.-. Price of currency = \^ = f = 71f . 



Bills and Exchanges. 

The bill stamp is 2 cents on all cheques and bills 
drawn on the U. S. 

There are three days of grace, but demand bills 
have none. 

Bills due on a Sunday or Holiday are paid the day 
before. 
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Course of Exchange. 

New York gives to 

London. Gable transfers. Sight and $4*86^ for £1. 

60 days' sight. 

Hamburg. „ ,, $95 for M. 400. 

Amsterdam. „ „ $43 for Fl. 100. 

New Tork receives from 

Paris „ „ Pr. 5-20 for |1. 

B. Louis, Orleans, etc. are quoted in premium or discount p.c. on 
100$. 



EXAMPLES. 

1. Direct. London — New York. 

(1) £851. 7«. 6rf., at 60 days' sight 49^ and 4-85J. Dis- 
count, 2 p.c, 2^ p.c. 

(2) 11270-36, at 60 days' sight 49 J. Discount, \\ p.<?. 

(3) £912. 18«. 6fl?., at 60 days' sight 4*83. Discount, 2 p.c 

(4) $3000, at 60 days' sight 49| and 4-87J. Discount, 
2 p.c., 2J p.c. 

2. Indirect. London — New York. 

(1) Through Paris, short 26*19, 60 days 5*21. 

(2) Through Hamburg, 3 mos. 20*53, 60 days 96*25. 

(3) Through Amsterdam, 3 mos. 12*09, 60 days 41*75. 

Direct rates, 2 mos. (60 days) 49 J and 4*85 J. Discount, 
1 p.c, 2} p.c 

Minimum payments of $8000 and £950 ? 

3. Simple circuit. 

What is gain or loss on £1000 invested in Amsterdam bills 
at 12*07, and sold in New York at 41*85, my returns being bills 
of 60 days' sight at 4*85 J, the time being 16 days? Bank 
interest (deposit) 2| p.c 



Weigrhts and Measures. 

The same as Great Britain, with the old wine 
gallon and the Winchester bushel. 



THE OLD BRITISH MEASURES, 



Tables for Conversion. 



849 



0. W. Galls, to Imp. GallB. 


Imp. Galls, to 0. W. Galls. 


1= -833109 


1 = 1-20032 


2 1-666218 


2 2-40064 


3 2-499327 


3 3-60096 


4 3-332436 


4 4-80128 


5 4-165545 


5 6-00160 


6 4-998654 


6 7-20192 


7 5-831763 


7 8-40224 


8 6-664872. 


8 9-60256 


9 7-497981 


9 10-80288 


Winch. Bush, to Imp. Bush. 


Imp. Bash, to Winch. Bushel 


1= -9694472 


1=1-031557 


2 1-9388944 


2 2063114 


3 2-9083416 


3 3094671 


4 3-8777888 


4 4-126228 


5 4-8472360 


5 5-167785 


6 5-8166832 


6 6-189342 


7 6-7861304 


7 7-220899 


8 7-7555776 


8 8-252456 


9 8-7250248 


9 9-284013 



THE EAST INDIES. 

Calcutta. Madras. Bombay. 

Moneys and Bullion. 

3 pie = 1 pice. 

4 pice = 1 anna. 
16 annas = 1 rupee. 

In 1862 the Government rupee took the place of 
the Company rupee of the same value (weight and 
fineness). 

The coins are- — silver, 1 rupee of 180 gr. Tr. silver 
H fiiie, and J, J, ^ rupee of same fineness and weight 
(called 8, 4, 2-anna pieces) : copper, ^-anna, pice 
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(J-anna), half-pice and pie, which weigh at rate of 
400 grains Troy per anna. 

1n3. The anna does not exist actually. 

Gold is also coined for private account but treated 
as a commodity. 

The coins are the gold mohur of same weight and 
fineness as the rupee (nominal ratio 15 : 1), the double 
mohur, a ten-rupee, a five-rupee. 

In the bazaars, the cowrie is used for small pay- 
ments — its value rising and falling with demand and 
supply. 

Generally 320 cowries make 1 anna. 

At £3. Via. lO^d. per oz. stand, gold (British Mint) 
1 gold mohur = £1 '4601 5625. 

1 lac = 100,000 rupees, 1 crore = 100 lacs, 1 mas = 
100 crore, 1 crore = 10 million rupees. 

The Indian standard is a silver one, and the Indian 
exchanges are dependent on the price of bar silver in 
London. The rupee has thus fluctuated latterly be- 
tween 1«. 2d. and Is. 5(2. 

The fineness of gold and silver is reported in 
milli^mes. 

Gold is quoted in rupees per 1 tola fine. 

Silver is quoted in rupees per 100 tolas sycee 
(980 fine). 

The Calcutta Mint also coins silver for private 
account, charging 2 p.c. seignorage and 1 per mille for 
melting (i.e. 23^^ p.c. altogetner). 

The Mint price for 100 tola fine is 109^ rupees 
or 106| — 106J, deducting charges. This is calculated 
from the rupee's weight and fineness (1 tola |^ fine). 
Any demand for silver in the bazaar raises the price to 
107—108. 

The Calcutta Mint receives silver for coinage at 
1 rupee per 1 tola yj fine less 2-^ p.c. seignorage. 

The standard is silver and .*. there is no Mint par. 



CALCUTTA RATES. 
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AAitrated Par for Silver (rupee). 

? = 1 rupee. 

1 » I oz. st. India (\\), 
12 = 11 oz. fine. 
37 = 40 oz. St. England. 

1 = price in d. of bar silver per oz. st. in London. 

Fixed Number = -87161 

Bnle. F. N. x price in London = rate of ezohange. 
The charges are not included and mast be added to the rate as 
a final answer or before working (when given). 

They amount to 3^ p.o. (including 2^ seignorage). 

The connection between London price of bar silver 
and London— Calcutta rate of exchange is thus obvipua 



Table of 


Exchanges (London- 


-Calcutta, sight). 


Bar silver in 


Calcutta sight in 


Calcutta sight in 


London. 


London. 


London. 


Pence per oz. st. Ezo. charges. 


Inc. 3| p.c. charges 


1 = 


•87i62 


•38462837 


2= 


•74^24 


•76925675 


3= 


1-11486 


115388513 


4= 


1-48^ 


1-53851351 


6= 


1-85810 


1-92334189 


6= 


1-22972 


2-30797027 


7= 


1-60135 


2-69259864 


8= 


l-97S9t 


3-07722702 
8-46185546 


9= 


2-34459 


Example 1. 


Price 39}. 11*5389 

3-4619 
-3365 

1 rupee- 15-3373(2. 




Example 2. 


Price 40i. 15-3851 

•0481 

1 rupee -15*4332d. 
EXAMPLES. 





Find exchanges (Calcutta sight on London), when price of 
bar silver is (1) 3GV\i, (2) 38J, (3) 40^, (4) 39^1, (5) 41f. 
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Bills and Exchanges. 

" Documentary " bills upon India are discounted at 
the current rate of Government acceptances (if not 
above 5 p.c ) when taken up before maturity. 

The bill-stamps are — "on demand'* above 20 R, 
1 anna. 

Bills " not on demand " : — up to Rs. 2500, 2 annas 
per 200 (very nearly): then from 2500 to 10000, 
1 R. 8 annas per 2500 or fraction: from 10000 to 
30000, 3 R. per 5000 or part : above 30000 Rs., 6 R. per 
10000 or part. 

Bills in sets of two and three pay the nearest whole 
number of annas above the ^ and the J of the above 
prices. 

Telegraphic Transfers are largely employed. 



Course of Exchange. 

Calcutta receives from 

London. sight, 4 & 6 mos' sight, u. 2\\d, for 1 Bnpee. 

Paris. sight, 3 & 6 „ Fr. 2*04 for 1 „ 

Australia. 60 days' sight. is. i\d. for 1 „ 

B^nnion. „ Fr. 2*05 fori „ 

Calcutta gives to 

^Ca^on^l ^' ^ ^^^^' ®^^^** ^ ^^° ^®' ^'^ ^^• 

Shanghai. „ B. 310 for 100 Tls. 

Colombo. sight, 30 days' sight. 5 Annas premium on 

lOOBupees. 
Calcutta quotes 

Mauritius. 60 days' sight discount p.c. 

Bombay receives from 

London. sight, 4 <t 6 mos* sight. is.i^\d, fori Bnpee. 
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EXAMPLES. 

1. Direct. London — Calcutta. 

(1) 15000 Rs. at 4 mos. 1«. Z^.y and 6 mos. 1«. A\d, Dis- 
count, 3 p.c, 3J p.c. 

(2) £875. 9«. lOrf., at 4 mos. Is. ^d., and 6 mos. U. b\^. 
Discount, 3 p.c., 4 p.c. 

2. Indirect. London — Calcutta. 

(1) Through Paris, short 26-19, 3 mos. 215. 

(2) Through Hong-Kong, 4 mos. 28. life?., 3 mos. 225. 

Direct rates, 4 mos. Is. 3Jc?., 6 mos> Is. Qd. Discount, 3 p.c, 
3J p.c. 

Minimum cost of bills for 10,000 Rs. and £825 ? 

Weights and Measures. 

The basis of Indian weights is the tola of 180 grs. Tr. 

The tola itself is used for weighing bullion. 

Its subdivisions are used by jewellers to weigh 
pearls and precious stones. 

Its multiples are the general commercial weights 
in use. 

Bengal. 

5 tolas = 1 chittack. 
16 chit tacks = 1 seer. 
40 seers = 1 maund (Bazaar). 

Madras. 

3 tolas = 1 poUam. 

8 pollams = 1 seer. 

40 seers = 1 maund. 

20 maunds = 1 candy. 

Bombay. 

40 seers = 1 maund. 
20 maunds = 1 candy. 

J. 23 
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The Bazaar maund = 100 lb. Troy = S^ lbs. Av. 
The Factory „ = = 74| lbs. Av. 

The Madras „ = 24-685703125 lbs. Av. 
The Bombay „ = 28 lb. Av. 
Bazaar M. : Factory M. = 100 : 91. 
The Candy = 493-7143 lb. 
The Candy = 560 lb. Av. 

Liquids are sold by weight or by the imp. gall, or 
O. E. gallon. 

The Calcutta kahoon of com weighs 40 Factory 
maunds = 2986f lbs. Av. 

The Madras garse (com) of 80 paratis of 5 marcals 
= 16-906 imp. qrs. 

The Bombay candy (dry) is taken at 24*5 imp. bush. 

The English yard is increasingly used. 

The guz (original Indian linear unit) varies in the 
different provinces. 

1 hanth is taken at 18 inches. 1 guz at 27 inches. 

1 ady (Malabar foot) = 10*46 English inches. 

The '^ Indian Weights and Measures Act ** of 

1870 enacted as follows : — 

Standard of weight = the ser (the French kilo- 
gramme) of 80 tolas. 

Standard of length = the metre (3*280899 ft.). 

Standard of capacity = the ser (1-760773 pints = 
•220096 gallons). 

1 tola = 001164 ser. 

1 seer = 0*9331 ser. 

1 mun = 37-3242 ser =100 lb. Troy. 

1 gramme = 008573526 tola. 
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HONO-KONa, CANTON, FOOCHOW, AMOT. 

Moneirs and Bullion. 

At these ports accounts are kept in dollars and 
cents. 

At Hong-Kong, Canton, Foochow chopped dollars 
circulate. These are examined and weighed at 717 taels 
Canton weight per 1000$. 

At Foochow any sort of chopped dollars pass, but 
only the good ones are taken at par in Hong-Kong and 
Canton. 

At Amoy accounts are kept in currency dollars, at 
720 taels Canton weight per 1000$. 

Clean or unchopped Mexicans command a small 
premium. 

These dollars circulate — Japanese yens (416 grs. Tr.), 
Japanese trade dollars (420 grains Tr.), Hong-Kong 
dollars (416 grains), Mexican dollars (41 6 J^ grains 898 
fine), and Spanish Carolus dollars (414 grains 894 
fine). 

The value of these in sterling varies with the price 
of bar silver in London and fluctuates between S*. 
and 4$. 

Sycee and bar silver are taken and quoted at a 
premium on the fixed par of 717 taels Canton weight 
per 1000$. 

These ports also quote gold leaf 100 touch in dollars 
per tael, gold bars 98 touch in dollars per tael, and 
sovereigns and U.S. eagles in dollars per piece. 

The standard is silver and .•. there is no Mint par. 

23—2 



356 COMMERCIAL ARITHMETIC. 



Arbitrated Par for Silver Dollar (Hong-Kong). 

? = 1 
lOO + prem. p.c. = 71*7 taels Canton weight. 

1 z= 580 grains. 
480 = 1 oz. of given fineness. 
240 = (222 ± betterness or worseness) 
oz. fine. 
37 = 40 oz. St. 
1 = price per oz. st. bar silver in 
London. 

Fixed Number = -39025900. 

Rule. F. N. x(222±B. or W.)x price in London in d=Rate of 
Exchange. 

This gives the par of exchange without charges — these are 1} p.c. 
and must be added to the rate before working or to get a final 
answer. 



EXAMPLES. 

1. Bar silver, 17 B. in London^ 40Jc?. per oz. st., in Hong-Kong, 
3 p.c. Rate ? 

2. Bar silver, 16 B. in London, 41 J^. per oz. st., in Hong- 
Kong, 4 p.c. Rate ? 

3. Bar silver, 14 B. in London, ^^d. per oz. st., in Hong- 
Kong, 3^ p.c. Rate ? 



Bills and Exchanges. 

The bill stamps are — " On demand " 2 cents. 

"Not on Demand": — up to 100$ 30 cents singly, 
16 cents each in sets : from 100 to 3000 J 1 dollar singly, 
50 cents in sets: above 3000$ 1 dollar 50 cents singly, 
75 cents, in sets. 
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Course of Exchange. 

The Four Ports receive from 

London. Bank 4 mos/ sight drafts. 2«. io|d per 1$. 
Paris. „ 4*18 Fr. per 1$. 

cXn^. I ^*^ demand drafts. 2 19 Bs. per 100$. 

Shanghai. „ 74 Ts. per 100$. 

Japan is quoted at a premium in % for Bank demand drafts. 

EXAMPLES. 

1. Direct. London — Hong-Kong. 

(1) £875. 16«. l\d,y at 4 mos. 2«. Sjc?., and 4 mos. 2a. 11^. 
Discount, 2 p.c., Z^ p.c. 

(2) $1000, at 4 mos. 2«. ^-^. Discount, 2 p.c. 

(3) £1000, at 4 mos. 3«. 1 Jc?. Discount, 3 p.c. 

(4) $8514*75, at 4 mos. 2«. 9c?., and 4 mos. Zs, Ofci?. Dis- 
count, 3 p.c, 3J p.c. 

2. Indirect. London — Canton. 

(1) Through Paris, short 25-17J, 4 mos. 4*21. 

(2) Through Shanghai, 4 mos. 3«. life?. Demand, 75. 

Direct rates, 4 mos. 2«. 10 J^?., 4 mos. 3«. l^V^- Discount, 
2 p.c, 3 p.c 

Minimum cost of bills for £1825, $6530 ? 



CHINA (SHANGHAI, ETC.)- 

Moneys and Bullion. 

10 cash or li =1 candareen. 
10 candareen = 1 mace. 
10 mace = 1 tael. 

This is the money of account, only the cash or li are 
actual coins. The others are fixed weights of silver. 

The Canton tael weight = 580*036434 grains Troy 
= 580 roughly, .*. taels = oz, Tr. x ||. 

11 = 1-2083 (decimals) or 1—64 (aliquots). 
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The li is not a silver coin, but an alloy of copper, 
iron, and tin with a hole in centre. It is cast in moulds 
and nominally ^^ of a tael, but owing to depreciation 
1 tael = 1600—1800 cash now. 

The unit is the tael. 

At Shanghai the money tael used is the quantity 
of silver weighing a tael 898 fine (as the Mexican 
dollar), .*. 1 money tael = 1*3937 dollars. 1 dollar = 
•717517 money tael, and the quotations are given in 
taels. 

$100 = 717 taels or 1 tael = 1-395 dollar. 

There are local tael weights at all the Treaty Ports 
in addition to the chief ones which are : — 

The Canton tael = 580036434 grs. Troy = 37573 
grammes. 

The Hai-Kwan tael = 59035 grs. Troy = 38246 
grammes (the Government tael). 

The Shanghai tael = 56420 grs. Troy = 36-56 
grammes (for gold). 

A uniform currency is sadly needed. 
In large transactions ingots of silver called shoes 
are used of variable weight. 

The Shanghai currency consists of such shoes of 
about 50 taels* weight each. 

These ingots are assayed, stamped to show their 
touch or purity by the Hong Koo, and so rendered 
current. 

The Shanghai sycee (pure silver) is 6 p.c. premium 
on the Hong Koo*s standard. 

The Haikwan sycee (made by melting and refining 
at the Customs Bank, Mexican, Spanish, and other 
foreign dollars paid as duties) has a premium of 
3 — 10 p.c. over the dollar currency. 
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The ChiBese report the fineness of metals by a 
percentage called toques or touch. 

Gold bars are quoted in taels per 10 taels Shanghai 
weight 98 touch fine (365*6 grains). 

Silver bars are quoted in taels per 100 taels Canton 
weight. 

Mexican and Carolus (Spanish) dollars are quoted 
in taels per 100^. 

The standard is silver, so there is no Mint par. 

Arbitrated Pax for Silver (Tael). 

? = 1 tael (money). 
Quoted no. of taels =100 taels C W. 

1 = 580 gi\ Troy. 
480 = 1 oz. of given fineness. 
240 = (222 ± bettemess or worseness) oz. 
fine. 
37 = 40 oz. St. 
1 = London price of bar silver in d. 
per oz. St. 

Fixed Number =-54429429. 

Bale. F. N. x (222 it B. or W. ) x London price = Bate of Exchange. 

This does not include charges — which are generally 1| p.o. This 
must be added to the rate of exchange before working (when given). 

EXAMPLES. 

1. Bar silver, 17 B. in London, Z^^d. per oz. st., in Shanghai, 
110. Bate? Ans, 5^. lid 

2. Bar silver, 15 B. in London, 40Jrf. per oz. st., in Shanghai, 
lllj. Bate? 

3. Bar silver, 16 B. in London, 4\^d. per oz. st., in Shanghai, 
109^. Bate ? 



3G0 
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Course of Exchange. 

Shanghai reoeivea from 

London. sight and 4 mos'. sight. 30. lof^. for 1 Tael. 

Paris. „ „ 5.18 Fr. fori Tael. 

Caloutte.*} 0"^ demand. 315 Bs. for 100 Ts. 

quotes Hong-Kong, sight & 15 days' sight. 27 p.c. disot. on 

the par of 73 Taels per 100$. 



EXAMPLES. 

1. Direct. London — Shanghai. 

(1) 3520 Taels, at 4 mos. 3«. 9}J<3?. Disoonnt, 3 p.c. 

(2) £780. 19«. 6rf., at 4 mos. Zs. lOJc?., and 4 mos. at 
4j». liV^. Discount, 1 p.c, 2 J p.c. 

2. Indirect. London — Shanghai. 

(1) Through Paris, 3 mos. 25-63, 4 mos. 5*35. 

(2) Through Calcutta, T.T. Is. 4,^. Demand, 313. 

Direct Rates, 4 mos. 3«. 9c?. and 4 mos. 4«. \^. Discount, 
3 p.c, 2 p.c. 

Minimum cost of £310. 15«. M. and 13750 Taels ? 



Weights and Measures. 



Weight. 



16 Taels =lCatty(ie). 
100 Catties = 1 Picul (Peoul). 



ITael =688Jgr. Tr. 

ITael =lJoz. Av. 

1 Cattie = 1 J lb. Av. 

1 Picul = 188^ lb. Av. 

lib. Av. =f Cattie. 

1 cwt. Av. =84 Catties. 
In wholesale tea trade and in 
freights, Avoirdupois weight is 
used but it is at once changed to 
Piculs and Catties as above. 

Most articles (liquids, wood, 
silk, cloth, grain, live stock) are 
sold by weight. Orain is retailed 
by measure. 
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Capacity. 

Decimal scale. 1 Shih weighs 120 Catties. 

10 Tsho = 1 Eo. Arrack is sold by the English 

10 Eo =1 Shung. gallon. 

10 Shung =1 Tow. Bottled wines by the number 

10 Tow =1 Shih. of bottles. 

Length. 

Decimal scale. 1 chih = 14f E. in. f common) 

10 fan = 1 tsun (punt). 1 chih — 14*1 E. incnes (tariff). 

10 tsun = 1 chih (coord, cobre). 12 chang=47 English yds. 
5 chih =1 pu. 1 E. yd. =2*4 chih (Canton). 

10 chih =1 chang. =2*5 chih (Shanghai). 

180 chang = 1 li. Piece goods are measured by 

the chang. 

Silk goods are sold by weight. 
In transactions between Enro- 
peans and Chinese the English 
yard (ma) is used. 

There are a great many chih. 

^e Siamese cattle (the cally) = 2 Chinese catties =2| lbs. Av., 
but the Siamese picul=50 callies = l Chinese picul. 



JAPAN. 

Moneys. 

1 yen = 100 sen. 
1 sen = 10 rin. 

Since 1871 the legal money has been the yen of 
100 sen. 

The yen is silver 900 fine weighing 416 grains Troy 
= 26*9563 grammes and is equivalent to the Mexican 
dollar which it has now virtually supplanted since 1879, 
when the new yen was declared legal tender and on a 
par with the Mexican dollar. 

The standard was however double, as the Japanese 
coined gold yens at a proportion of 1 : 16173818. In 
consequence of the fall in silver these gold yens have 
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been largely sent to Europe and the actual standard is 
now the silver valuation. 

Internal trade is largely carried on by an incon- 
vertible paper, now at a heavy discount, and called 
kinsatsu. 



Coune of Exchange. 

Yokohama recdves from 

London. fidc^t, 4 m. & 6 mos'. sight, y.o^d. for 1 Yeat or Dol. 



«f »» 



Paris. sight, 4 mo8\ sight. 5 

New York, sight, 30 days* sight. 90$ for 100 Yen. 

Shanghai, sight, 10 days* sight. 74 Taels „ „ 

Hong-Kong is quoted sight and 10 days* sight at disot. or prem. 
p.o. Yens for Dollars. 

Gold Yens are generaUy quoted per 400 Dollars, e.g. 390 (i.e. gold 
Yens) for 400 Yen-DoUars. 



Weights and Measures. 

Wbight. 

10 momme = 1 jumomme (tael). 
16 jumomme =1 king or kin (catty). 
100 kins = 1 tan (picul). 

These weights are exactly the Chinese. 
1 jumomme =1^ oz. Av. 
1 kin = l\ lb. Av. 

1 tan = I33i lb. Ay. 

Capaoitt. 

10 sai = 1 shujakn. 
10 shujakn = 1 ngod. 
10 ngoo = 1 shoo. 
10 shod =lto. 
10 to =lkoku. 

The sai or choh=ia07277458 cub. inch. 
The koku = 6'4078567 cub. ft. 

=4*99918017 imp. bushels. 

Length. 

The keng (inch) = 74-9 Eng. inches (Kelly) = 6-24l6 ft. =2-0806 yds. 
For cloth and textile fabrics, the tsune sasi is nsed = l| Eng. ft. 



S. AMERICA, 363 

EXAMPLTW. 

1. Direct. 

(1) £768. lOs, 9d, at 4 mos. Ss. S^d, Diaoount, 3 p.c. 

(2) 1056 yens at 6 mos. 3«. 7'^d. Discount, 2 p.c. 

2. Indirect. London— Yokohama. 

(1) Through New York, 4-86, 92. 

(2) Through Hong-Kong, Ss. 4^., 5 p.c. premium. 

Direct rates, 4 mos. 3«. 6d.y 2s. lid. Discount, 2| p.c., 
3 p.c. 

Debts, £250. 8«. lOd. and 7128 yens. 



SOUTH AMERICA. 

The Argentine Republic. 

Moneys. 

1 peso =100 centesimos or 8 reales. 

The standard is nominally gold, but actually an 
inconvertible paper currency much depreciated and 
fluctuating is alone in use. 

The premium on gold is about 220 p.c. 

The peso is silver and weighs 27*11 grammes 900 
fine. 

There are 5, 10, 20-peso gold pieces. 

Exchaiiges. 

Buenos Ayres receives from London pence per 
(gold) peso, from Paris francs per (gold) peso, from 
Hamburg marks per (gold) peso at 90 days' sight, but 
this is quite useless at present. 

Mint par for gold. 
£1 = 4-882 pesos. 1 peso = 49164d. 
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Weights and Measures. 

Metric and Old English (American and English 
merchants). 



Brazil. 

Moneys. 

1 milreis = 1000 reia 

The standard is nominally gold — silver is not legal 
tender — but really the medium of exchange is an 
inconvertible paper at a heavy discount. 

The 20, 10, 5-milrei8 pieces are gold, the 2, 1, \, 
^, ^-milreis pieces are silver. 

Mint par for gold. 
1 mlr. = 26-93d £1 = 8*912 milreis. 

This is of course totally useless at present. 
Sovereigns are taken at 8890 reis gold. 

Exchanges. 

The bill stamp is 1 per mille additional for every 
200 mlr. up to 1000, and then for every 1000 mlr. 

Kio de Janeiro receives from London 90 and 60 
days' sight 12-gd (Bank paper) per milreis — it gives to 
Paris, Hamburg and Lisbon at 90 days* sight 230, 270, 
1230 reis (paper) per franc, mark, and milreis re- 
spectively. 

Weights and Measures. 

The Metric (since 1874) and Portuguese. 
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ChiU. 

Moneys. 

1 peso = 100 centavos. 

The peso is the equivalent of the 5-franc. 

The 10, 5, 2-peso pieces are gold, the 1, ^, ^, J^, 
^Vpeso pieces are silver. 

In Chili there is a premium of 6 p.c. on gold over 
silver, but practically the standard is silver. 

For exchanges the medium is a depreciated paper 
for which silver is also at a premium. 

Exchanges. 

Valparaiso receives from London, Paris, and Hamburg 
90 days' sight i8|d., 270 Fr., 1*48 M. per peso (paper) 
respectively. 

Weights and Measures. 

Metric and Spanish. 

Venezuela^ Columbia States^ and Ecuador. 

Moneys. 

1 peso = 100 centavos. 

The peso = the 5-franc silver piece. 

The standard is a double valuation at 1 : 15J. 

Mint par for gold £1 == 5*045 pesos. 

Exchanges. 

Bogota gives .to London 90 days* sight 5 pesos for 
f 1, and receives from Paris, Hamburg, at 90 days' 
sight 4'8o Fr., 4 M. per peso. 

Weights and Measures. Spanish. 



366 COMMERCIAL ARITHMETIC, 

Paraguay. 

Moneys. 

1 peso =100 centavos or 8 reales. 

A depreciated paper currency exists for which gold 
is at a premium. 

Exchanges depend on Buenos Ayres. 

Weights and Measures. Spanish. 

Peru and Bolivia. 

Moneys. 

1 sol = 100 centesimos. 

The sol = the silver 5-franc piece. 

The standard is silver, and gold coins are commercial 
money. 

The 20, 10, 6, 2, 1-sol pieces are gold, the 1, \, ^, y^, 
^-sol pieces are silver. 

The exchange medium is inconvertible paper. 

Exchanges. 

London and Paris are quoted in pence or francs per 
paper sol at 90 days' sight, and New York at 90 days' 
sight in premium p.c. on 100 dollars. 

Weights and Measures. Spanish. 

Uruguay. 

Moneys. 

1 peso = 100 centesimos. 

The standard is nominally gold, the peso being silver. 
Exchanges. As in Buenos Ayres. 
Weights and Measures. Spanish. 
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THIS BRITISH COLONIES. 

Gibraltar. 

The peso duro is legal tender since 1838 in all 
British Colonies at hOd. stg., and the doubloon at 645. 

In Gibraltar and Spain the doubloon is always 
taken at 16 dollars or pesos, i.e. £3. 6^. 8d, and is the 
chief money of payment. 

The weights and measures are those of Great 
Britain and the Old Spanish. 

Wine is sold by the Cadiz pipe = 18'949121 imp. 
gallons. 

Gibraltar receives from London 90 days pence per 
peso, and from Italy lire per peso. 

Between Gibraltar and Spain exchanges are quoted 
at a premium or discount p.c. 

Malta. 

The Sicilian dollar (Maltese pezza) is legal tender 
at the rate of 5 per £. It is divided into 2J^ scudi of 
12 tari of 20 grani. 

Commercially the pezza is reckoned at 50d, and 
the scudo at 20a. 

The Mint value of the pezza is 49^. 

£ 8 df are also used. 

The rottolo (j^ of a cantaro) = If lb. A v. .*. 1 cwt. 
= 64 rottoli. 

The barile of wine = 9*35 imp. gallons. 

The caiBso of oil = 4*375 imp. gallons. 

The English yard = 3-5036 palmi (3^). 

Malta receives from London 90 days' pence per 
pezza, but gives to Italy and Marseilles grani (100+) 
per lira or franc, and to Austria tari (15 ±) per florin. 

The exchange on London is quoted at a premium 
p.c. on the pezza at 50d, thus the sovereign is in reality 
a silver coin = 4f Sic. dollars. 
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The West Indies. 

Accounts are kept in dollars and cents or £ s df. 

The standard is silver. 1 dollar (Mexican) = 4s. 2d!. 
1 doubloon = 645. The £ (a silver coin) = 4| Mex. doll. 

Weights and measures are those of Great Britain 
with the old measures of capacity. 1 old wine gallon 
= -833109 imp. gallons. 

1 Winchester bushel = '9694472 imp. bushels. 

Exchanges on London are quoted in pence per dollar 
or in a premium p.c. on sterling (2 p.c. premium means 
£100 nominal = £102 stg.). 

New York is quoted in premium p.c. at the fixed 
par of 100 W. I. $ = 100 U.S. %, 



British Guiana. 

Demerara reckons in dollars (gurds) and cents, in 
Hsdfy or in guilders (of 20 stivers of 16 pfennige) for 
inland trade. 

Great Britain sends the silver and copper coins 
(including guilders and stivers) required. 

The exchange value of the dollar fluctuates with 
silver. 

The London exchange is quoted 90 days' sight in 
Spanish dollars per £100. 

The weights and measures for inland trade are the 
old Dutch ; for wholesale, the English. 



Ceylon. 

The coins are the rupee of 100 cents — the standard 
is silver. 

The rupee is the Indian Government rupee. 

Colombo receives from London 4 and 6 mos'. sight 
pence per rupee, but gives to India and Mauritius 
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rupees (100 ±) per 100 rupees, and to China rupees 
(220 ±) per 100 taels. 

The British weights and measures are used. 

The Candy or banar=496 lbs. (500 lbs. commercially). 

Arrack is sold in leggers of 75 or 80 veltes = 150 — 
160 old wine gallons. 

Burmah. 

4. 

The rupee etc. of India from the currency. 
100 kyats = 365 lb. Avoir. = 1 paktha. 
The ten of rice weighs 58*4 lbs. (^ cwt. nearly). 
The royal ell = 191 inches. 



Penang. 

Accounts are kept in Spanish piastres of 100 cents. 

Exchanges on London pence per dollar, and on 
Calcutta rupees (220 ±) per 100 dollars. 

The Chinese weights are used. 

The Penang bahar is sometimes reckoned in Malay 
catties, which is heavier than the Chinese. 1 bahar 
(Malay) = 428 lbs. 

The Malay picul is hence often called the large 
picul. 

Rice and salt are measured by gantongs of 520" 
parras. 1 gantong= 0'97973113 imp. gall. 

Piece goods are measured by the hasta of 18 inches 
or by the English yard. 



Singapore. 

Accounts are kept in dollars and cents (as in Hong- 
Kong). 

The standard is silver. 

The bill stamp is \ per mills. 

J. 24 
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The exchange on London is 1 — 2 p.c. above the 
Hong-Kong rate, and on India it is the same as the 
Hong-Kong rate. 

The Chinese weights and measures are chiefly in use. 

Siam salt, sago, and rice are sold by the koyang. 

Bengal rice and wheat by the sack of 2 mahuds = 
164f lbs. 



Oape of Qood Hope and Natal. 

The moneys are sterling. 

In Cape Colony the bill stamps are 6d. up to £50, 
Is. from £50 to £100, above £100 at Is. per £100 or 
fraction. 

Bills in sets pay ^ of the stamp each. 

There is no bill stamp in Natal. 

London exchange is quoted 30 days', 4 or 6 mos\ 
sight in premium or discount p.c. 

Cape Town and Natal give to Amsterdam and Paris 
30 days' sight pence per florin or franc, and to Bombay 
and Calcutta peace per rupee (ais in London). 

The English and Old Dutch weights and measures 
are used. 



MauritiuB. 

The coins are th6 I. rupee divided into 100 centa 

The standard is silver. The dollar (45. 2d. per 
value) is taken at 2 rupees. 

The London exchange is quoted in pence per rupee 
or in premium p.c. on the fixed par of 1 rupee = 2^. 

Calcutta, Madras, Ceylon are quoted in premium 
discount p.c. 

The metric system was introduced in 1875, but 
English and Old French weights and measures are still 
used. 



BRITISH POSSESSIONS. 371 

Guinea (West Afiica). 

The moneys are the Spanish dollar of 100 cents. 

Business is chiefly by barter. In the gum trade 
by strips of cloth called *' guineas." 

The Natives use the moco (Danish rigsdaler) and 
macute of 2000 cowries = 491 pence. 

The British Mint supplies silver macute (10 cents) 
at 4f d exchange. 

The weight is the beudo of 8 usanos (ounces) = 
989-43 grains Troy. 

The jacktan = 12 English feet. The pik = 22-756438 
English inches. 



Australia. 

Moneys as in Great Britain. 

The gold coins of the Melbourne and Sydney Mints 
are legal tender in England. 

The bill stamp for Tasmania is 6rf. per £50 or 
fraction, for the rest of Australia 1^. per £50 or fraction. 

Exchanges on London are quoted in premium p.c. on 
£100 (ie. £100 in London = £101 to £105 in Australia), 
on East Indies in pence per rupee, on China, etc. in 
pence per dollar, on United States in dollars per £. 

The weights and measures as in Great Britain. 

The section = 80 acres. 

The Victorian flour ton = 2000 lbs. Av. 
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GREEK AND LATIN CLASSICS. 

Elementary OlaisiOB ; Glassioal Series ; Olassloal Library, (1) Texts, (2) Trans- 
lations; Grammar, Oomposition, and Philology; Antiquities, Andent 
History, and Philosophy. 

♦ELEMENTARY CLASSICS. 

ISmo, pjigh teen pence each. 

The following contain Introductions, Notes, and Vocabularies, and 
in some cases Exercises. Books marked t may also be had without 
Vocabularies. 

AGCIDENOE, LATIN, AND EZEROISES ARRANGED FOR BEGINNERS. -By 

W. Welch, M.A., and C. Q. Dutfield, M.A. 
AESCHYLUS.— PROMETHEUS VINCTUS. By Rev. H. M. Stephenson, M.A. 
ARRIAN.— SELECTIONS. With Exercises. By Rev. John Bond, M.A., and 

Rev. A. 8. Walfole, M.A. 
AULUS GELLIUS, STORIES FROM.— Adapted for Beginners. With Exercises. 

By Rev. O. H. Nall, M.A., Assistant Master at Westminster. 
OiBSAR.— THE HELVETIAN WAR. Selections from Book I., adapted for Be- 
ginners. With Exercises. By W. Welch, M.A., and C. G. DurriBLD, M.A. 
THE INVASION OF BRITAIN. Selections fh)m Books IV. and V., adapted for 

Beginners. With Exercises. By the same. 
SCENES FROM BOOKS V. and VI. By 0. Colbeck, M.A. 
THE GALLIC WAR. BOOK I. By Rev. A. S. Walpolb, M.A. 
BOOKS II. AND III. By the Rev. W. G. Ruthkrfobd, M.A., LL.D. 
BOOK IV. By Gleubmt Brtans, M.A., Assistant Master at Dulwich College. 
BOOK V. By C. Colbeck, M.A., Assistant Master at Harrow. 
BOOK VI. By 0. Colbeck, M.A. 

BOOK VIL By Rev. J. Bond, M.A., and Rev. A. 8. Walpole, M.A. 
THE CIVIL WAR. BOOK I. By M. Montoomrey, M.A. 

OIOERC— DE SENECTUTB. By E. S. Shuckbcbgh, M.A 
DE AMICITIA. By the same. 

8T0RIES OF ROMAN HISTORY. Adapted for Beginners. With Exercises. 
By Rev. G. E. Jeans, M.A., and A. V. Jones, M.A. 

EURIPIDES.— ALCESTIS. By Rev. M. A. Bayfield, M.A. 

MEDEA. By Rev. M. A. Bayfield, M.A. 

HECUBA. By Rev. J. Bond, M.A., and Rev. A. S. Walpole, M.A. 
EUTROPIUS.— Adapted for Beginners. With Exercises. By W. Welch, M.A, 
and C. G. Duffield, M.A. 

BOOKS I. and II. By the same. 
HERODOTUS, TALES FROM. Atticised. By G. S. Farnell, M.A. 

HOMER.— ILIAD. BOOK I. By Rev. J. Bond, M. A., and Rev. A. 8. Walpole, M.A 
BOOK VI. By Rev. M. A. Bayfield. [In prapanOion. 

BOOK XVIII. By S. R. James, M.A., Assistant Master at Eton. 
ODYSSEY. BOOK I. By Rev. J. Bond, M.A., and Rev. A. S. Walpole, M.A 

HORACE.— ODES. BOOKS I.-IV. By T. B. Page, M.A., Assistant Master 
at the Charterhooae. Each Is. 0d. fBook II L 
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LIVY.— BOOK I. By H. M. Stephxnsoii, M.A. 
BOOK v. By M. Alfo&d. 

BOOK XXL Adapted fh)iu Mr. Gapes's Edition. By J. E. Melhuish, M.A. 
BOOK XXII. By J. E. Hxlhuish, M.A. 

SELECTIONS FROM BOOKS V. and VI. By W. Ckcil Laming, M.A. 
THE HANNIBALIAN WAR. BOOKS XXI. and XXII. adapted by G. G. 

Maoaulat, M.A. 
BOOKS XXIIL and XXIV. adapted by the same. [In preparation. 

THE SIEGE OF SYRACUSE. Being part of the XXIV. and XXV. BOOKS OF 

LIVY, adapted for Banners. With Exercises. By G. Richards, M.A., and 

Rey. A. S. Walpolk, M.A. 
LEGENDS OF ANCIENT ROME. Adapted for Beginners. With Bxercisea 

By H. Wilkinson, M.A. 

LUdAK.— EXTRACTS FROM LUCIAN. With Exercises. By Rev. J. Bonb, M. A., 

and Rev. A. S. Walpols, M.A. 
NEP08.— SELECTIONS ILLUSTRATIVE OF GREEK AND ROMAN HISTORY. 

With Exercises. By G. S. Farnbll, M.A. 
OVID.— SELECTIONS. By E. S. Shuckburgh, M.A. 
EASY SELECTIONS FROM OVID IN ELEGIAC VERSE. With Exercises. By 

TT WttiKtnbon ^f A. 
STORIES FROM THE METAMORPHOSE& With Exercises. By Rev. J. Bono, 

M.A., and Rev. A. S. Walpols, M.A. 
PESDRU& — SELECT FABLES. Adapted for Beginners. With Exercises. 

By Rev. A. S. Walpols, M.A. 
THUOYDIDES.-THB RISE OF THE ATHENIAN EMPIRE. BOOK L CHa 

89-117 and 228-288. With Exercises. By F. H. Golson, M.A. 

VIRGIL.— SELECTIONS. By B. S. Shugkburgh, M.A. 
BUCOLICS. By T. E. Pags, M.A. 
GEORGICS. BOOK L By T. E. Paqs, M.A. 
BOOK IL By Rev. J. H. Skrinb, M.A. 
^fiNBID. BOOK L By Rev. A. S. Walpols, M.A. 
BOOK I. By T. E. Page, M.A. 
BOOK IL By T. B. Pags, M.A. 
BOOK III By T. B. Page, M.A. 
BOOK IV. By Rev. H. M. Stephenson, M.A. 
BOOK V. By Rev. A. Calvert, M.A. 
BOOK VI. By T. B. Page, M.A. 
BOOK VIL By Rev. A. Calvert, M.A, 
BOOK VIIL By T. B. Paob, M.A. 
BOOK IX By Rev. H. M. Stephenson, M.A. 
BOOK X. By S. G. Owen, M.A. 

ZENOPHON.— ANABASIS. Selections, adapted for Beginners. With Bxercisea 
By W. Welch, M.A., and C. G. DurriSLD, M.A. 

BOOK I. With Bxercises. By E. A. Wblls, M.A. 
. BOOK L By Rev. A. S. Walpols, M.A. 

BOOK II. By Rev. A. S. Walpole, M.A. 

BOOK III. By Rev. G. H. Nall, M.A. 

BOOK IV. By Rev. E. D. Stone, M.A. 

BOOK V. By Rev. G. H. Nall, M.A. 
. BOOK VI. By Rev. G. H. Nall, M.A. [In preparation. 

SELECTIONS FROM BOOK IV. With Bxercises. By Rev. B. D. Stone, M.A. 

8BLECTI0NS FROM THE CYROP^DIA. With Bxercises. By A. H. 
Cooks, M.A. 

The following contain Introductions and Notes, but noYocabnlaxy: — 
OIOBEO.— SELECT LETTERS. By Rev. G. B. Jeans, M.A. 
HERODOTUS.— SELECTIONS FROM BOOKS VIL and VIII. THE EXPEDI- 
TION OP XERXES. By A. H. Cooke, M.A. 
HORAOB.— SELECTIONS FROM THE SATIRES AND EPISTLES. By Rev. W. 
J. V. Baker, M.A. 
SELECT EPODES AND ARS POETICA- By H. A. Dalton, M.A. 
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PIATO.— BUTHTPHRO AND MENBXENUS. By 0. E. QnAvn, M. A. 
TBBEKOB.— SCENES FROM THE ANDBIA. By F. W. Cormibh, M. A., Assistant 

MMter at Eton. 
THE OBEEK ELEGIAiO P0ET8.--FR0M OALLINUS TO CALLIMACHUS. 

Selected by Rev. Hxrbkbt Ktvastoh, D.D. 
THDOTDIDES.— BOOK lY. Cm. 1-41. THE CAPTURE OF SFHAOTERIA. By 

C. E. Obavkb, M.A. 

OT.AflBIOAL SEBISS 
FOB OOLLEGES AND SOHOOLS. 

Fcap. 8vo. 

JI8UU1IIE8.— IN CTE8IFH0NTA. By Ber. T. Owatkin, M.A., and B. & 

Sbtjckbuboh, H.A. ta. 
JB80HTLUS.— FBRSiB. By A. O. Pbickabd, M.A., Fellow and Tutor of New 
CoUege, Oxford. With Map. 28. 6d. 
SEVEN AGAINST THEBES. SCHOOL EDITION. By A. W. Vxrball, LlttD., 
and H. A. Battixld, M.A. 28. 6d. 
ANDOOIDES.— DE MTSTERIIS. By W. J. Hickie, M.A. 28. 6d. 
ATTIC OBATOB8.-49electlons from ANTIFHON, ANDOOIDES, LTSIAS, ISO- 
CRATES, and ISAEUS. By B. C. Jkbb, Litt.D., Begins Professor of Greek 
in the University of Cambridge. 6s. 
«OiBSAR.— THE GALLIC WAR. By Bev. Johk Boim, M.A., and Ber. A. & 

Walpolx, H.A. With Maps. 4s. 6d. 
0ATULLUS.~SELECTPOEMa B7 F. P. Simpson, B. A 8s. 6d. The Text of this 

Edition is careftilly expnigated for School nse. 
•CICERO.— THE CATILINE OBATIONS. By A. S. Wilkinb, Litt.D., Professor of 
Latin, Owens College, Manchester. 2s. 6d. 
PRO LEGE MANILIA. By Prof. A. & Wilkxkb, littD. 28. 6d. 
THE SECOND PHILIPPIC ORATION. By John £. B. Mayor, M.A, Professor 

of Latin in the University of Cambridge. Ss. 6d. 
PBO ROSCIO AMERINO. By E. H. Domcor, M. A. 28. 6d. 
PBO P. SESTIO. By Bev. H. A. Holden, LittD. 88. 6d. 
SELECT LETTERS. By B. Y. Ttrrell, M.A. 4s. 6d. 
DEMOSTHEMBS.— DE CORONA. By B. Drake, M.A. 7th Edition, revised by 
E. S. Shuokbuboh, M.A. 88. 6d. 
ADVEBSUS LEPTINEM. By Rev. J. R. King, M.A., Fellow and Tutor of Oriel 

College, Oxford. 28. Gd. 
THE FIRST PHILIPPIC. By Rev. T. Gwatkih, M.A. 28. «d. 
IN MIDIAM. By Prof. A S. WiuEnra, LittD., and HxBicikN Haqbb, Fh.D., the 
Owens College, Victoria University, Mancheeter. [In preparation, 

EURIPIDES.— HIPPOLTTUS. By Rev. J. P. Mahatft, D.D., Fellow of Trini^ 
College, and Professor of Ancient Hietory in the University of Dublin, and J. 
B. Burt, M.A., Fellow of Trinity College, Dublin. 28. 6d. 
MEDEA. By A. W. Yerrall, Litt.D., Fellow of Trinity College, Cambridge. 

28. 6d. 
IPHIGENIA IN TAURIS. By B. B. ENOLAin), M.A 88. 
ION. By M. A Bayfield, M.A., Headmaster of Christ College, Brecon. 28. 6d. 
BACCHAE. By R. Y. Tyrrell, M.A., Regius Professor of Greek inthe Unlveraity 
of Dublin. 
HERODOTUS.— BOOK IIL By G. C. Maoaxtlay, M.A 28. 6d. 
BOOK V. By J. Strachan, M.A., Professor of Greek, Owens College, Man- 
chester. [In prepemrtioA. 
BOOK VI. By the same. 8s. 6d. 
BOOK VIL By Mrs. Montaotj Butler. 88. 6d. 
HOMER.— ILIAD. BOOKS L, IX., XI., XVL-XXIV. THE STORY OP 
ACHILLES. By the late J. H. Pratt, M.A., and Walter Leap, LittD., 
Fellows of Trinity College, Cambridge. 58. 
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ODTSSBT. BOOK IX. By Frot Jomr B. B. Matob. Ss. 6d. 
0DT8SBT. BOOKS XXI.-XXIV. THE TRIUMPH OF ODYSSEUS. By S. 
O. Hamilton, M.A., Fellow of Hertford OoU^^, Oxford. 28. Gd. 
HORAOE.— rrHE ODES. By T. E. Paob, M.A., Aflsistant Master at the Charter- 
house, ta. (BOOKS L II. and IV. separately, 2s. each.) 
THE SATIRBS. By Abthub Paucbb, M. A. , Professor of Latin in the University 

of Dablin. te. 
THE BPISTLES AND ABS POBTIOA. By Prof. A. S. Wilkiks, Litt.D. 6s. 
UAEOS.— THE ORATIONS. By William Biogkway, M.A., Professor of Greek, 
Qn een's College, Cork. [In preparation. 

JUVENAL.— *THIBTBEN SATIRES. By B. G. Hardt, M.A. 6s. The Text is 
careMly expmigated for School nse. 
SBIiEOT SATIREa By FXof. John E. B. Matob. Z. and XI. 8b. 6d. 
XIL-XVI. 4s. 6d. 
UVT.— *BOOKS n. and IIL By Rev. H. M. Stkpbbnson, M.A. 88. 6d. 
•BOOKS XXI. and XXIL By Rev. W. W. Capes, M.A. With Maps. 4s. 6d. 
*BOOKS XXIII. and XXIV. By G. C. Macaulay, M.A. With Maps. 8s. 6d. 
•THE LAST TWO KINGS OF MACEDON. EXTRACTS FROM THB FOURTH 
AND FIFTH DECADES OF LIVT. By F. H. Rawlins, M.A., Assistant 
Master at Bton. With Maps. 2s. 6d. 
THB SUBJUGATION OF ITALT. SBLECTIONS FROM THB FIRST DECADE. 
By G. B . Makindin, M.A. [In preparation. 

LUORBTinS.— BOOKS L-III. By J. H. Wakbdbion Lbb, M.A., late Assistant 

Master at Rossall. 8s. 6d. 
LTSIAS.— SELECT ORATIONS By E. S. Shuokbttboh, M.A. 6s. 
MARTIAL.— SELECT EPIGRAMS. By Rev. H. M. Stbphxnbon, M.A. 6s. 
«OVID.— FASTI. By G. H. Hat.t.am, M.A., Assistant Master at Harrow. 8s. 6d. 
•HEROIDUM EPISTUL£ XIIL By B. S. Shuckbuboh, M.A. 8s. 6d. 
METAMORPHOSES. BOOKS L-III. By C. Simmons, M.A. [In preparation. 
BOOKS XUI. and XIV. By the same. 8s. 6d. 
PLATO.— LACHES. By M. T. Tatham, M.A. 2s. 6d. 
THB REPUBLIC. BOOKS I.-V. By T. H. Wabben, M.A., President of 
Magdalen College, Oxford. 6s. 
FLAUTUS.— MILBS GLORIOSUS. By R. T. Tybbell, M.A., Regius Professor of 
Greek in the University of Dublin. 2nd Ed., revised. 8s. dd. 
AMPHITRUO. By Prof. Abthub Palmeb, M.A. 8s. 6d. 
CAPTIVL By A. R S. Hallidie, M.A. 8s. 6d. 
FLINT.— LETTERS. BOOKS I. and U. By J. Cowan, M.A., Assistant Master 
at the Manchester Grammar School. 8s. 
LETTERS. BOOK HI. By Prof. John E. B. Mayob. With Life of Pliny by 
G. H. Rendaix, M.A. 8s. 6d. 
FLUTAROH.— LIFE OF THBMISTOKLES. By Rev. H. A. Holsbn, LittD. 8s.6d. 

LIVES OF GALBA AND OTHO. By E. G. Habdy, M.A. 6s. 
POLTBIUB.— THB HI8T0RT OF THE ACHiEAN LEAGUE AS CONTAINED IN 

THB REMAINS OF POLYBIUS. By Rev. W. W. Capes, M.A. 68. 
FB0PEBTIU8.— SELECT POEMS. By Prol J. P. Postgate, LittD. 2nd Ed. 6s, 
SALLUST.— *CATILINA and JUGURTHA. By C. Mebivale, D.D., Dean of Ely. 

8s. 6d. Or separately, 2s. each. 
*B£LLUM CATULINiB. By A. M. Cook, M.A. 2s. 6d. 
JUGURTHA. By the same. [In preparation. 

TACITUS.— THE ANNALS. BOOKS I. and IL By J. S. Rbid, LittD. [In prep. 
BOOK VL By A. J. Chubch, M.A., and W. J. Bbodbibb, M.A. 2s. 
THB HISTORIES. BOOKS L and IL By A. D. Godley, M.A. 8s. 6d. 
BOOKS III.-V. By the same. 8s. 6d. 
AGRICOLA and GERMANIA. By A. J. Chxtboh, M.A., and W. J. Bbodbibb, 

M.A. 8s. 6d. Or separately, 2s. each. 
AGRICOLA AND GERMANIA (separately). By F. G. Havebfield, M.A., 
Student of Christ Church, Oxford. [In preparation. 
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TBBBNOB.— HAUTON TIMORUMENOS. By B. S. Shuckburoh, H.A. 2s. Od. 
With TnnslAtioii. 88. 6d. 

PHOBMIO. By Rev. John Bond, M.A.» and Bev. A. S. Walpols, M.A. 2a. 6d. 

ADBaLP HI. By Prof. S. O. Ashmorb. [In preparatUm. 

THUOTDIDEB.— BOOK L By Olkmbnt Bbyans, M.A. [Inpreparation. 

BOOK II. By E. 0. Mabohant, M.A, Fellow of St. Peter's OolL, Gam. Ss. 6d. 

BOOK IIL By the same. [In preparaiion. 

BOOK IV. By G. E. Obavvb, M.A., Classical Leotarer at Bt John's College, 
Cambridge. 8s. 6d. 

BOOK v. By the same. Ss. 0d. 

BOOKS VI. and VII. By Rev. Perciyal Fbost, M.A. With Map. Ss. 6d. 

BOOK VI. By E. 0. Mabchant, M.A. [In preparation. 

BOOK VII. By the same. [In the Preu. 

BOOK VIII. By Prof. T. G. Tuoub, LittD. 88. 6d. 
TTBULLUS.— SELECT POEMS. By Prof. J. P. Postoate, Lttt.D. [In preparation. 
VIRGIL.— JENEID. BOOKS U. and IIL TH£ NARRATIVE OP iENEAS. 

By E. W. HowBON, M.A., Assistant Master at Harrow. 2s. 
ZENOPHON.— «THE ANABASIS. BOOKS I.-IV. By Profs. W. W. Goodwin 
and J. W. Whitb. Adapted to Goodwin's Greek Grammar. With Map. 8s. 6d. 

BOOKS V.-VII. By Rev. G. H. Nall, M.A. [In preparation. 

HELLENIOA. BOOKS L and IL By H. Hailstone, B. A. With Map. 2s. 6d. 

CTROPiEDIA. BOOKS VIL and VIIL By A. Goodwin, M.A. 2s. 6d. 

MEMORABILIA SOCRATIS. By A. R. Clubb, B.A., Balliol College, Oxford. 5s. 

HIERO. By Rev. H. A. Holdkn, Litt.D. 2s. 6d. 

OECONOMICUS. By the same. With Lexicon. 6s. 

OT.AflSIOAIi lilBBABT. 

Texts, Edited with Iniroductioiui and Notes, for the use of 
Advanced Students ; Commentaxies and Translations. 

.fiSOHTLUS.— THE SUPPLICE8. A Revised Text, with TransUtion. By T. 

G. TucKXB, LittD., Professor of Classical Philology in the University of Mel- 

bonme. 8vo. 10s. 6d. 
THE SEVEN AGAINST THEBES. With Translation. By A. W. Vbbrall, 

LittD., Fellow of Trinity College, Cambridge. 8vo. 7b. 6d. 
AGAMEMNON. With Translation. By A. W. Vbbball, LittD. 8vo. 12s. 
AGAMEMNON, 0HOEPHOR(E, AND BUMENIDES. By A. O. Pbiokabd, 

M.A., Fellow and Tutor of New College, Oxford. 8vo. [In preparation. 

THE EUMENIDES. With Verse Translation. By Bbbnabd Dbake, M.A. 

8vo. 6s. 
ANTONINns; MARCUS AURELIUS.— BOOK IV. OF THE MEDITATIONa 

With Translation. By Hastinqs Cbosslbt, M.A. Svo. (to. 
ARISTOPHANES.— THE BIRDS. Translated into English Verse. By B. H. 

Kbnvkdt, D.D. Cr. 8vo. 6s. Help Notes to the Same, for the Use of 

Students. Is. 6d. 
SCHOLIA ARISTOPHANICA ; being snch Comments adscript to the text of 

Aristophanes as are preserved in the Codex Ravennas. arranged, emended, and 

translated. By Rev. W. G. Ruthxbvobd. M.A., LL.D. Svo. [In M« Preu. 
ARISTOTLE.— THE METAPHYSICS. BOOK L Translated by a Cambridge 

Graduate. Svo. Ss. 
THE POLITICS. By R. D. HiOKS, M.A., Fellow of Trinity College, Cambridge. 

Svo. [In tki Prese. 

THE POLITICS. Transhited by Rev J. E. C. Welldon, M.A., Headmaster of 

Harrow. Cr. Svo. 10s. 6d. 
THE RHETORIC. Translated by the same. Cr. Svo. 7s. 6d. 
AN INTRODUCTION TO ARISTOTLE'S RHETORIC. With Analysis, Notes, 

and Appendices. By E. M. Cope, Fellow and late Tutor of Trinity College^ 

Cambridge. Svo. 14s. 
THE ETHICS. Translated by Rev. J. E. 0. Welldon, M. A. Cr. Svo. [In (he Prest. 
THE SOPHISTICI ELENCHL With Translation By E. Poste, M.A.. Fellow 

of Oriel College, Oxford. Svo. Ss. 6d. 
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ON THB OONSTITUnON OF ATHENS. By J. E. Samdtb, Lttt D. [In Ou 

ON THB CONSTITUTION OF ATHENS. Tnaslated by E. Poen, M.A. 2nd 

Ed. Cr. 8vo. 88. 6d. 
ON THE ART OF POETRT. A Lecture. By A. O. Pbiokard, M.A. 
Fellow and Tutor of New College, Oxford. Cr. 8vo. 88. 6d. 
ATTIO Q&AT0B8.— FROM ANTIPHON TO ISAEOS. By R. 0. Jkbb, LittD., 
R^UB Professor of Greek in the Uniirersity of Cambridge. 2 vols. Svo, 26s. 
BABBIUS.— With Lexicon. By Rev. W. G. Rdthxriord, M.A., LL.D., Head- 
master of Westminster. 8vo. 128. 8d. 
GATULLUS. By Prof. Abthub Pazjub. [In preparation, 

OIOEBO.— THB AOADEMIQA. By J. 8. Rkid, LittD., Fellow of Caius GoUege, 
Cambridge. 8yo. 15s. 
THB ACA DEMIC S. Translated by the same. 8yo. 6s. 0d. 
SELECT LETTERS. After the Edition of Albxrt Watson, M.A. Translated 
byQ. B. JsANs, M.A., Fellow of Hertford College, Oxford. Or. 870. lOs. 6d. 
EUBIFIDBS.— MEDEA. ^ A. W. Ynuuix, LittD. 8to. Ts. 6d. 
IPHIGENEL^ AT AULIS. By B. B. Bmolawd, M.A. 8vo. 7s. 6d. 
•INTRODUCTION TO THB STUDY OF EURIPIDBS. By Professor J. P. 

Mahavtt. Foap. 8vo. Is. 6d. (CUutieal Writen,) 
BEBODOTUS.— BOOKS L-IIL THE ANCIENT EMPIRES OF THE BAST. 
By A. H. Satce, Deputy-Professor of Compifatiye Philology in the University 
ofOxford. Svo. 168. 
BOOKS IV.-IX. By R. W. Macak, M.A., Reader in Ancient History in the 
University of Oxford. 8vo. [In preparation. 

THE HISTORY. Translated by G. C. Macaulat, M.A. 2 vols. Cr. 8vo. 18s. 
HOMER.— THB ILIAD. By Waltee Lbat, LittD. 8vo. Books L-ZIL lis. 
Books XnL-XXIV. lis. 
COMPANION TO THB ILIAD FOR ENGLISH READERS. By the same. 

Cr. 8vo. 7s. 6d. 
THE ILIAD. Translated into English Prose by Andrew Lang, M.A., Walter 

Leat, LittD., and Ernest Mters. M.A. Cr. 8vo. 12s. 0d. 
THB ODYSSEY. Done into English by S. H. Butcher, M.A., Professor of 
Greek in the University of Edinburgh, and Andrew Lano, M.A. Cr. 8va 6s. 
«INTRODUCTION TO THE STUDY OF HOMER. By the Right Hon. W. B. 

Gladstone. 18mo. Is. (Literature Primers.) 
HOMERIC DICTIONARY. Translated fipom the German of Dr. G. Autenrieth 
by R. P. Keep, Ph.D. Illustrated. Cr. Svo. 68. 
HORACE.— Translated by J. Lonsdale, M.A., and S. Lee, M.A. Gl. Svo. 8s. 6d. 
STUDIES, LITBRARY AND HISTORICAL, IN THB ODES OF HORACE. 
By A. W. Yerrall, LittD. Svo. Ss. 6d. 
JUV^AL.— THIRTEBN SATIRES OF JUVENAL. Bv John B. B. Mayor, 
M.A., Professor of Latin in the University of Cambridge. Cr. Svo. 2 vols. 
10s. 6d. each. 
THIRTEEN SATIRES. Translated by Alex. Leeper, M.A., LL.D., Warden of 
Trinity College, Melbourne. Revised Ed. Or. Svo. Ss. 6d. 
KTESIAS.— THE FRAGMENTS OF THB PERSIKA OF KTBSL/LS. By John 

GiLMORB, M.A. Svo. Ss. 6d. 
LIVT.— BOOKS L-IV. Translated by Rev. H. M. Stephenson, M.A. [In prep. 
BOOKS XXI.-XXV. Translated by A. J. Church, M.A., and W. J. Brodribb, 

M.A. Cr. Svo. 7s. 6d. 
•INTRODUCTION TO THB STUDY OF LIVY. By Rev. W. W. Capes, M.A. 

Fcap. Svo. Is. 6d. (Claseieai Writers.) 
LQNGINUS.— ON THE SUBLIME. Translated by H. L. HAVEL^ B.A With 

Introduction by Andrew Lano. Cr. Svo. is. 6a. 
MARTIAL.— BOOKS L and U. OF THB EPIGRAMS. By Prof. John E. B. 
Mayor, M.A. Svo. [In the Press. 

MELEAGEB.— FIFTY POEMS OF MELEAGBR. Translated by Walter Head- 
lam. Fcap. ito. 78. 6d. 
PAUSANIAS.— DESCRIPTION OF GREECE. Translated with Commentary 
by J. Q. F bazer, M.A., Fellow of Trinity College, Cambridge. [/nprcp. 

PHBYNIOHUS.— THB NEW PHRYNICHUS; being a Revised Text of the Bologa 
of the Grammarian Fhryniehus. With Introduction and Commentary by Rev. 
W. G. RuTHSRiroRD^ M A.. LL.D., Headmaster,4>f Westminster. Svo. ISs. 
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PIin>AB.-THB BXTANT ODES OF PINDAR. Translated by Ebwwt Ktxbs, 

M.A. Cr. 8vo. 6b. 

THE OLYMPIAN AND PYTHIAN ODES. Edited, with an Introductory 

Essay, by Basil Qilderslbeve, Professor of Greek in the Johns Hopkins 

University, U.8.A. Cr. 8vo. 7s. 6d. 

THE NEHEAN ODES. By J. B. Bukt, M.A., Fellow of Trinity GoUege, 

Dublin. 8vo. 12«. 
THE ISTHMIAN ODES. By the same Editor. 8vo. 128. 6d. 
PLATO.— PHiEDO. By R. D. Abch^ii-Hind, M.A., Fellow of Trinity College, 
Cambridge. 8vo. 8s. 6d. 
THMDO, By W, D. Obddeb, LL.D., Principal of the University of Aberdeen. 

8vo. 8s. 6d. 
TIMAEUS. With Translation. By R. D. Arohbr-Hind, H.A. Svo. 16s. 
THE REPUBLIC OF PLATO. Tianslated by J. Ll. Davies, M.A., and D. J. 

VAnoHAir, M.A. 18mo. 2s. 6d. net. 
BUTHYPHRO, APOLOGY, CRITO, AND PH-ffiDO. Translated by F. J. 

Cburoh. 18mo. 2s. 6d. net. 
PH-fiDRUS, LYSIS, AND PROTAGORAS. Translated by J. Wright, ILA- 
18mo. 4s. 0d. 
FLAUTUS.— THE MOSTELLARIA. By Wiixiah Rambat, M.A. Ed. by G. G. 

Raxbav, M.A., Professor of Humanity, University of Glasgow. Svo. 148. 
PLINY.— CORRESPONDENCE WITH TRAJAN. C. PHnll Caecilll Secundl 
BpiBtolsB ad Traianura Imperatorem cum Eiusdem Responsfs. By B. G. 
Hardt, M.A. Svo. lOs. 6a. 
POLTBinS.— THE HISTORIES OF POLYBIUa Translated by B. S. Shuck- 

BUBOH, M.A. 2 vols. Cr. Svo. 248. 
8ALLU8T.— CATILINE AND JUGURTHA. Translated by A. W. Pollard, B. A. 

Cr. 8vo. 6s. THE CATILINE (separatelyX 88. 
80PH00LBS.— (EDIPUS THE KING. Translated Into Bnglish Verse by B. D. A. 

MoRSHBAD, M.A., Assistant Master at Winchester. Feap. Svo. 8s. 6d. 
TAOrrUB.— TilE ANNALS. By G. O. Holbrooke, M.A., Professor of Latin In 
Trinity College, Hartford, U.S.A. With Maps. Svo. 168. 
THE ANNAU9. Translated bv A. J. Church, M.A., and W. J. Brodribb, M.A. 

With Maps. Cr. Svo. 7s. 6d. 
THE HISTORIBa By Rev. W. A. Sfooiter, M.A,, Fellow and Tutor of New 

College. Oxford. Svo. 168. 
THE HISTORY. Translated by A. J. Church, M.A., and W. J. Bbodribb, 

M.A. With Map. Cr. Svo. 6e. _ 

THE AGRICOLA AND GERMANY, WITH THE DIALOGUE ON ORATORY. 

Translated by the same. With Maps. Cr. Svo. 48. 6d. 
•INTRODUCTION TO THE STUDY OF TACITUS. By A. J. Church, M.A., 

and W. J. Bbodrtbb, M.A. Fcap. Svo. Is. 6d. (Classicdl Writers.) 
THEOOBITUS, BION, AND MOSOHUS. Translated by A. Lano, M.A ISmo. 

48. 6d. Also an Edition on Lai|;e Paper. Cr. Svo. 98. 
THUOYDIDBS.— BOOK IV. A Revision of the Text, Illustrating the Principal 
Causes of Corruption in the Manuscripts of this Author. By Rev. W. G. 
RoTHBRFOiu>, M.A., LL.D., Headmaster of Westminster. Svo. 7s. 6d. 
BOOK VIII. By H. C. Goodhart, M.A, Profeswor of Latin In the University 
of Edinburgh. [In the Press. 

VIROIL.— Translated by J. Lonsdale, M.A, and S. Lee, M.A Gl. Svo. 88. 6d. 
THE iSNEID. Translated by J. W. Macxail, M.A, Fellow of Balllol College, 
Oxford. Cr. Svo. 7s. 6d. 
XBNOPHON.— Translated by H. G. Dakyhb, M.A In four vols. Cr. Svo. VoL 1. 
♦ ■ The Anabasis " and " The Hellenica I. and IL" 10s. 6d. VoL IL " Hellenica " 
IIL-VII., and the two Polities—** Athenian" and " Laconian," the " Agesilaus," 
and the tract on " Revenues." With Maps and Plans. lOs. 6d. 

G-RAMMAR, COMPOSITION, Sd PHILOLOGY. 

Latin. 

«BELCHER.— SHORT EXERCISES IN LATIN PROSE COMPOSITION AND 
EXAMINATION PAPERS IN LATIN GRAMMAR Part I. By Rev. H. 
Belcher, LL.D., Rector of the High School, Dunedin, N.Z. 18mo. Is. 6d. 
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KBT, for Teachers only. 18mo. 9b, 6d. 

*Fart II., On the Syntax of Sentences, with an Appendix, including BXEBOISBS 
IK LATIN IDIOMS, etc. 18mo. 8s. KBT, for Teachers only. 18mo. Ss. 

"BBTANS.— LATIN PROSB EXERCISES BASED UPON CSSAB'S GALLIC 
WAR. With a Classification of Caesar's Chief Phrases and Grammatical Notes 
on Caesar's Usages. By Clement Brtans, M.A., Assistant Master at Dulwich 
College. Ex. fcap. 8yo. 2s. 6d. KEY, for Teachers only. 4s. 6d. 

CORNELL UNIVEBSrrT STTTOIES IN 0LA8SI0AL FHILOLOGT. Edited by 

1. Flaoo, W. G. Halb, and B. I. Wheeler. I. The CC^Jf -Constructions : their 
History and Functions. By W. G. Hai.e. Part 1. Critical. Is. 8d. net. Part 

2. Constructive. 3s. 4d. net. II. Analogy and the Scope of its Application 
in Language. By B. I. Wheeler. Is. Sd. net 

•EIGKB.<-FIRST LESSONS IN LATIN. By K. M. Eiou, B.A., Assistant Master 
at Oundle School. GL 8yo. 28. 6d. 

•ENOLAND.— EXERCISES ON LATIN 8TNTAX AND IDIOM. ARRANGED 
WITH REFERENCE TO ROBrS SCHOOL LATIN GRAMMAR By E. 
B. England, Assistant Lecturer at the Owens College, Manchester. Cr. 8yo. 
2s. 6d. KEY, for Teachers only. 2s. 6d. 

GILES.— A SHORT MANUAL OF PHILOLOGY FOR CLASSICAL STUDENTS. 
By P. Giles, M. A., Reader in Comparative Philology in the University of Cam- 
bridge. Cr. 8to. [In the Press. 

HADLEY.— ESSAYS, PHILOLOGICAL AND CRITICAL. By Jahss Hadley, 
late Professor in Yale College. 8vo. 168. 

HODGSON.— MYTHOLOGY FOR LATIN VERSIFICATION. Fables for render- 
ing into Latin Verse. By F. Hodgson, B.D., late Provost of Eton. New Ed., 
revised by F. C. Hodgson, M.A. 18mo. 8s. 

LUPTON.— •AN INTRODUCTION TO LATIN ELEGIAC VERSE COMPOSI- 
TION. By J. H. Lupton, Sur-Master of St. Paul's School. Gl. 8vo. 2s. 6d. 
KEY TO PART IL (XXV.-O.), for Teachers only. Gl. 8vo. 3s. 6d. 

•AN INTRODUCTION TO LATIN LYRIC VERSE COMPOSITION. By the 
same. Gl. 8vo. Ss. KEY, for Teachers only. Gl. 8vo. 4s. 6d. 

•MACMILLAN.— FIRST LATIN GRAMMAR. By M. C. Machillan, M.A 
Fcap. 8vo. Is. 6d. 

HAGMILLAN'S LATIN OOUBSE.— By A. M. Cook, M.A., Assistant Master at 

St. Paul's School. 
•FIRST PART. Gl. 8vo. 8s. «d. 
•SECOND PART. 2s. Od. [Third Part in preparation, 

«HAGMILIiAN*S SHORTER LATIN OOUBSE.— By A. M. Cook, M.A. Abridg- 
ment of " Macmillan's Latin Course," First Part Gl. 8vo. Is. 6d. 
KEY, for Teachers only. 4s. 6d. 

•UA0MILLANM3 LATIN READER.- A LATIN READER FOR THE LOWER 
FORMS IN SCHOOLS. By U. J. Hardy, M.A., Assistant Master at Win- 
chester. Gl. 8vo. 2s. 6d. 

NIXON.— PARALLEL EXTRACTS, Arranged for Translation into English and 
Latin, with Notes on Idioms. By J. B. Nixon, M.A., Fellow and Classical 
Lecturer, Kine's College, Cambridge. Part I.— Historical and Epistolary. 
Cr. 8vo. 8s. 6d. 

PROSE EXTRACTS, Arranged for Translation into English and Latin, with 
General and Special Prefaces on Style and Idiom. By the same. I. OratoricaL 
11. Historical. III. PhilosophicaL IV. Anecdotes and Letters. 2nd Ed., 
enlarged to 280 pp. Cr.8vo. 4s. 6d. SELECTIONS FROM THE SAME. 2s. 6d. 
Translations of about 70 Extracts can be supplied to Schoolmasters (2s. 6d.), 
on application to the Author : and about 40 similarly of "Parallel Extracts." 
Is. 6d. post free. 

-PANTIN.- A FIRST LATIN VERSE BOOK. By W. E. P. Pantin, M.A., 
Assistant Master at St. Paul's School. GL 8vo. Is. 6d. 
KEY, for Teachers only. 4s. net. 

B 
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«PEILB.— A PRIMER OF PHILOLOGT. By J. Pkxli, LittD., Master of Ohrisffs 

College, Oambridge. 18mo. Is. 
*P08TOATE.— SBRMO LATINUS. A short Guide to Latin Prose Cotnposition. 

By Prof. J. P. PosTGATS, LittD., Fellow of Trinity College, Cambridge. 01. 

8vo. 2s. 6d. KST to " Selected Passages." Ol. 8vo. Ss. 6d. 
POTTS.— •HINTS TOWARDS LATIN PROSB COMPOSITION. By A. W. Potts, 

M.A., LL.D., late Fellow of St John's College, Cambridge. Ex. fcap. Svo. 8s. 
•PASSAGES FOR TRANSLATION INTO LATIN PROSE. Edited with Notes and 

References to the above. Ex. fcap. Svo. 2s. 0d. KEY, for Teachers only. 2s. 6d. 
•PRESTON.— EXERCISES IN LATIN VERSE OF VARIOUS KINDS. By Rev. 

G. Preston. G1. Svo. 2s. 6d. KEY, for Teachers only. GL 8vo. 6s. 
KEID.— A GRAMMAR OF TACITU& By J. S. Rsid, LittD., Fellow of Gains 

College, Cambridge. [In the Press. 

A GRAMMAR OF VIRGIL. By the same. [In preparaHon. 

BOBY.— Works by H. J. Robt, M.A., late Fellow of St. John's College, Cambridge. 

A GRAMMAR OF THE LATIN LANGUAGE, from Plautos to Soetonios. Part 

I. Sounds, Inflexions, Word-formation, Appendices. Or. Svo. 08. Part II. 

Syntax, Prepositions, etc 10s. 6d. 
•SCHOOL LATIN GRAMMAR. Cr. Svo. 6s. 
BOBY— WILKINS. AN ELEMENTARY LATIN GRAMMAR By H. J. Robv, 

M.A., and Prof. A. S. Wilkins. 2s. 6d. 

•BnSH.-eYNTHETIC LATIN DELECTUS. With Notes and Vocabulary. ByE. 

Rush, B.A. Ex. fcap. 8vo. 2s. 6d. 
•RUST.— FIRST STEPS TO LATIN PROSE COMPOSITION. By Rev. Q. Rust, 

M.A. 18mo. Is. 6d. KEY, for Teachers only. ByW.M. Yates. 18mo. Ss.(kL 
SEnrOKBURGH.— PASSAGES FROM LATIN AUTHORS FOR TRANSLATION 

INTO ENGLISH. Selected with a view to the needs of Candidates for the 

Cambridge Local, and Public Schools' Examinations. By E. S. Shuokbuegh, 

M.A. Cr. 8vo. 2s. 
•SIMPSON. — LATIN PROSE AFTER THE BEST AUTHORS: Caesarian Prose. 

By F. P. Simpson, B.A. Ex. fcap. Svo. 2s. 6d. KEY, for Teachers only. 58. 

STBAOHAN— WILKINS. — ANALECTA. Selected Passages for Translation. 
By J. S. Strachan, M.A.. Professor of Greek, and A. S. Wilkins, LittD., 
Professor of Latin, Owens College, Manchester. Or. Svo. In two parts, 2s. 0d. 
each. Indexes to Greek and Latin passages, 6d. each. 

THRINO.— A LATIN GRADUAL. By the Rev. B. Thbiko, M.A., late Headmaster 
of Uppingham. A First Latin Construing Book. Fcap. Svo. 2s. 6d. 
A MANUAL OF MOOD CONSTRUCTIONS. Fcap. Svo. Is. 6d. 
•WELCH— DUFFIELD.— LATIN ACCIDENCE AND EXERCISES ARRANGED 

FOR BEGINNERS. By W. Wsloh and C. G. Dxhtfibld. ISmo. Is. 6d. 
WRIGHT.— Works by J. Wright, M. A., late Headmaster of Sutton Coldfleld School. 
A HELP TO LATIN GRAMMAR : or, the Form and Use of Words in Latin, 

with Progressive Exercises. Cr. Svo. 4s. 6d. 
THE SEVEN KINGS OF ROME. An Easy Narrative, abridged from the First 
Book of Livy by the omission of Difficult Passages ; being a First Latin Read- 
ing Book, with Grammatical Notes and Vocabulary. Fcap. Svo. 8s. 6d. 
FIRST LATIN STEPS; ob, AN INTRODUCTION BY A SERIES OP 
EXAMPLES TO THE STUDY OF THE LATIN LANGUAGE. Cr. Svo. 8s. 
A COMPLETE LATIN COURSE, comprising Rules with Examples, Exercises, 
both Latin and English, on each Rule, and Vocabularies. Cr. Svo. 2s. 6d. 

Greek. 

BLAOKIB.— GREEK AND ENGLISH DIALOGUES FOR USB IN SCHOOLS 

AND COLLEGES. By John Stuart Blackis, Emeritus Professor of Greek 

in the University of Edinburgh. New Edition. Fcap. Svo. 2s. 6d. 

A GREEK PRIMER, COLLOQUIAL AND CONSTRUCTIVE. Cr. Svo. 2s. 6d. 

BRTAWS.— GREEK PROSE EXERCISES based upon Thncydides. By C. 

Bbtans, M.A. [In preparation. 

'HiiBS.— See under Latin. 
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OOODWm.— World by W. W. Goodwin, LL.D., D.O.L., Professor of Oreek in 
Harvard Uniyersity. 
SYNTAX OF THE MOODS AND TENSES OF THE GREEK VERB. New 
Ed., revised and enlarged. 8vo. 14s. 

*A GREEK GRAMMAR. Cr. 8vo. 6b. 
•A GREEK GRAMMAR FOR SGHOOIA Gr. 8vo. 8s. 6d. 
HADLEY.— fiee under Latin. 

HADLEY— ALLEN.— A GREEK GRAMMAR FOR SCHOOLS AND COLLEGES. 
By James Haduet, late Professor in Tale College. Revised by F. dk F. Allbn, 
Professor in Harvard College. Cr. 8vo. Gs. 

•JACKSON.— FIRST STEPS TO GREEK PROSE COMPOSITION. By Blomfibld 
Jackson, M.A. 18mo. Is. 6d. KET, for Teachers only. 18mo. Ss. 6d. 

•SECOND STEPS TO GREEK PROSE COMPOSITION, with Examination 
Papers. By the same. 18mo. 2s. 6d. ELET, for Teachers only. 18mo. Ss. 6(L 

KTNASTON.— EXERCISES IN THE COMPOSITION OF GREEK LLMBIC 
VERSE. By Rev. H. Kynaston, D.D., Professor of Classics in the University 
of Durham. With Vocabulary. Ex. feap. 8vo. 6s. KEY, for Teachers only. 
Ex. fcap. 8vo. 48. 6d. 

HAGKIE.— PARALLEL PASSAGES FOR TRANSLATION INTO GREEK 
AND ENGLISH. With Indexes. By Rev. E. C. Mackib, M.A., Classical 
Master at Heversham Grammar School. Gl. 8vo. 4s. 6d. 

BfAGMILLAN'S GREEK COURSE.— Edited by Rev. W. G. Ruthxbtord, M.A., 

LL.D., Headmaster of Westminster. Gl. 8vo. 
•FIRST GREEK GRAMMAR— ACCIDENCE. By the Editor. 28. 
•FIRST GREEK GRAMMAR-SYNTAX. By the same. 28. 
ACCIDENCE AND SYNTAX. In one volume. Ss. (Jd. 
•EASY EXERCISES IN GREEK ACCIDENCE. By H. G. Undebhill, M.A., 

Assistant Master at St. Paul's Preparatory School. 2s. 
•A SECOND GREEK EXERCISE BOOK. By Rev. W. A. Heard, M.A., 

Headmaster of Fettes College, Edinbui^h. 28. 6d. 
«EASY EXERCISES IN GREEK SYNTAX. By Rev. G. H. Nall, M.A., 

Assistant Master at Westminster School. 2s. 6d. 
MANUAL OF GREEK ACCIDENCE. By the Editor. [In preparation. 

MANUAL OF GREEK SYNTAX. By the Editor. [In preparation. 

ELEMENTARY GREEK COMPOSITION. By the Editor. [In preparation. 

•MAGMILLAN'S GREEK READER.- STORIES AND LEGENDS. A First Greek 
Reader, with Notes, Vocabulary, and Exercises. By F. H. Colson, M.A., 
Headmaster of Plymouth College. GL 8vo. 8s. 

•MARSHALL.- A TABLE OF IRREGULAR GREEK VERBS, classified according 
to the arrangement of Curtius's Greek Grammar. By J. M. Mabshall, M.A., 
Headmaster of the Grammar School, Durham. 8vo. Is. 

MAYOR.— FIRST GREEK READER. By Prof. John E. B. Mayor, M. A., Fellow 
of St. John's College, Cambridge. Fcap. 8vo. 4s. 6d. 

MAYOR.— GREEK FOR BEGINNERS. By Rev. J. B. Mayor, M.A., Lite 
Professor of Classical Literature in King's College, London. Part I., with 
Vocabulary. Is. 6d. Parts II. and III., with Vocabulary and Index. Fcap. 
8vo. 8s. 6a. Complete in one Vol. 48. 6d. 

PEQiE. — See under Latin. 

RUTHERFORD.— THE NEW PHRYNICHUS ; being a Revised Text of the Bcloga 
of the Grammarian Phrynichus. With Introduction and Commentary. By the 
Rev. W. G. RuTBXRFORD, M.A., LL.D., Headmaster of Westminster. 8vo. IBs. 

STRAOHAN— WILKINS.— See under Latin. 

WHITB.— FIRST LESSONS IN GREEK. Adapted to Goodwin's Greek Gram- 
mar, and designed as an introduction to the Anabasis of Xemophon. By 
John Williams V^hitb, Assistant Professor of Greek in Harvard University, 
U.S. A. Cr. 8vo. 8s. 6d. 

WRIGHT.- ATTIC PRIMER. Arranged for the Use of Beginners. By J. Wright, 
M.A. Ex. fcap. Svo. 2s. 6d. 
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ANTIQUITIES; ANCIENT HISTORY, AND 

PHILOSOPHY. 

ABNOLD.— A BISTORT OF THB EABLY ROMAN EMPIRE. By W. T. Arnolo, 
M.A. [In preparation. 

AANGIJ).— THE SECOND PUNIC WAR Being Chapters from THE HISTORY 
OF ROME bv the late Thomas Arnold, D.D., Headmaster of Rugby. 
Edited, with Notes, by W. T. Arnold, M.A. With 8 Maps. Or. 8vo. 6a. 

*BBESLY.-STORIES FROM THB HISTORY OF ROME. By Mrs. Bksslt. 
Fcap. Svo. 28. Od. 

BLAOKIE.— HOR£ HELLENIGiE. By John Stuart Blackis, Emeritus Pro- 
fessor of Greek in the UniTersity of Edinburgh. Svo. 128. 

BUSH.— ROMAN LITERATURE IN RELATION TO ROMAN ART. By Rev. 

Robert Burn, M.A., late Fellow of Trinity Collie, Cambridge. Illustrated. 

Ex. cr. 8to. 14s. 
BURY.— A HISTORY OF THB LATER ROMAN EMPIRE FROM ARCADIUS 

TO IRENE, A.D. 895.800. By J. B. Bury, M.A., Fellow of Trinity College, 

Dublin. 2 vols. Svo. 82s. 
A SCHOOL HISTORY OF GREECE. By the same. Cr. Svo. [In preparation. 

BUTOHEB.— SOME ASPECTS OF THB GREEK QBNIUS. By S. H. Butcher, 
M.A., Professor of Greek, Edinburgh. Cr. Svo. Ts. 6d. net. 

*0LA88I0AL WRITERS.— Edited by John Richabd Gbebn, M.A., LL.D. Fcap. 

Svo. Is. 6d. each. 
DEMOSTHENES. By Prof. 8. H. Butohsr, M.A. 
EURIPIDES. By^Prof. Mahattt, D.D. 
LIVY. By Rev. W. W. Capes, M.A. 
MILTON. By Rev. Stopford A. Brooks, M.A. 
SOPHOCLES. By Prof. L. Campbell, M.A. 
TACITUS. By A. J. Church, M.A., and W. J. Bsodrxbb, M.A. 
VIRGIL. By Prof. Nettubbhip, M.A. 
DYER.— STUDIES OF THE GODS IN GREECE AT CERTAIN SANCTUARIES 

RECENTLY EXCAVATED. By Louis Dteb, B. A. Ex. Cr. Svo. Ss. 0d. net 

FOWLBE.— THB CITY-STATE IN ANTIQUITY. By W. Wabdb Fowler, M.A. 

[In preparation. 
FREEMAN.— HISTORICAL ESSAYS. By the late Edward A. Freeman, D.C.L., 

LL.D. Second Series. [Greek and Roman History.] Svo. lOs. 6d. 
GARDNER.— SAMOS AND SAMIAN COINS. An Essay. By Perot Gardner, 

Litt.D., Professor of ArchsBology in the University of Oxford. Svo. 7s. 6d. 

GEDDB8.— THE PROBLEM OF THE HOMERIC POEMS. By W. D. Gedds, 

Principal of the University of Aberdeen. Svo. 14s. 
GLADSTONE.— Works by the Rt. Hon. W. E. Gladstone, M.P. 
THE TIME AND PLACE OF HOMER. Cr. Svo. 68. 6d. 
LANDMARKS OF HOMERIC STUDY. Cr. 8vo. 8s. 6d. 
*A PRIMER OF HOMER. ISmo. Is. 

GOW.— A COMPANION TO SCHOOL CLASSICS. By James Gow, LittD., 
Head Master of the High School, Nottingham. Illustrated. Cr. Svo. 6s. 

HARRISON— VERBALL.— MYTHOLOGY AND MONUMENTS OF ANCIENT 
ATHENS. Translation of a portion of the "Attica" of Pausanias. By 
Margaret sb G. Verrall. With Introductory Essay and Archteological 
Commentary by Janb E. Harrison. With Illnstrations and Plans. Cr. 
Svo. 168. 

JEBB.— Works by R. C. Jbbb, LittD., Professor of Greek in the University of 
Cambridge. 
THE ATTIC ORATORS FROM ANTIPHON TO ISABOS. 2 vols. Svo. 268. 
•APRIMER OP GREEK LITERATURE. ISmo. Is. 

KIEPERT.— MANUAL OF ANCIENT GEOGRAPHY. By Dr. H. Kibpeet. 
Cr. Svo. 6s. 
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LANOIANL— ANCIENT ROME IN THE LIOHT OF REGENT DISGOVBRIB& 
By RoDOLFO Lanciani, Professor of Archeology in the University of Rome. 
Illustrated. 4to. 248. 

LEAP.— COMPANION TO THE ILIAD FOR ENGLISH READERS. By 

W alter Leaf, Litt.D. Or. 8vo. 78. 6d. 
MAHAFFT.— Works by J. P. Mahaffy, D.D., Fellow of Trinity College, Dublin, 

and Professor of Ancient History in the University of Dublin. 
SOOIAIjLIFE IN GREECE ; from Homer to Menander. Cr. 8vo. 98. 
GRBEKrLlFB AND THOUGHT ; from the Age of Alexander to the Roman 

Conquest. Cr. 8vo. " 12s. 6d. 
THE GREEK WORLD UNDER ROMAN SWAY. From Plutarch to Polybius. 

Cr. Svo. lOs. 6d. 
PROBLEMS IN GREEK HISTORY. Cr. Svo. 78. 6d. 

RAMBLES AND STUDIES IN GREECE. 4th Ed. Dlust. Cr. Svo. lOs. 6d. 
A HISTORY OF CLASSICAL GREEK LITERATURE. Cr. Svo. Vol. L 

The Poets. Part I. Epic and Lyric. Part IL Dramatic. Vol. II. Prose 

Writers. Part I. Herodotus to Plato. Part II. Isocrates to Aristotle. 4s. Gd. 

*A PRIMER* OF GREEK ANTIQUITIES. With Illustrations. ISmo. Is. 
MAYOR.— BIBLIOGRAPHICAL CLUB TO LATIN LITERATURE. Edited 

after HUbneb. By Prof. John E. B. Mayor. Cr. Svo. 10s. 6d. 
NEWTON.- ESSAYS ON ART AND ARCHAEOLOGY. By Sir Charles Newton, 
K.C.B., D.C.L. Svo. 12s. 6d. 

PHILOLOaY.-THB JOURNAL OF PHILOLOGY. Edited by W. A. Wrioht, 
M.A., I. Bywater, M.A., and H. Jackson, LlttD. 4s. 6d. each (half- 
yearly). 

aATOE.— THE ANCIENT EMPIRES OF THE EAST. By A. H. Sayce, M.A., 
Deputy-Professor of Comparative Philology, Oxford. Cr. Svo. 6s. 

SCHMIDT- WHITE. AN INTRODUCTION TO THE RHYTHMIC AND 
METRIC OF THE CLASSICAL LANGUAGES. By Dr. J. H. H. Schmidt. 
Translated by John Williams White, Ph.D. Svo. 10s. 6d. 

SOHBEIBEB— ANDERSON.— ATLAS OF CLASSICAL ARCHAEOLOGY. By 
T h. Sch reiber, with English Text by Prof. W. B. F. Anderson. [In the Press, 

SOHUCHHARDT.— DR. SCHLIEMANNS EXCAVATIONS AT TROY, TIRYNS, 
MYCEN^., ORCHOMENOS, ITHACA, presented in the light of recent know- 
ledge. By Dr. Carl Schuchhardt. Translated by Eugenie Sellers. Intro- 
duction by Walter Leaf, Litt D. Illustrated. Svo. lSs.net. 

SHUOKBURaH.— A SCHOOL HISTORY OF ROME. By E. S. Shuckburgh, 
M.A. Cr. Svo. [In preparation. 

♦STEWART.— THE TALE OF TROY. Done into English by Aubrey Stewart. 
Gl. Svo. 3s. 6d. 

*TOZER.— A PRIMER OF CLASSICAL GEOGRAPHY. By H. F. Tozeb, M.A. 
ISmo. Is. 

WILKINS.— Works by Prof. Wilkins, LittD., LL.D. 

«A PRIMER OF ROMAN ANTIQUITIES. Illustrated. ISmo. Is. 

*A PRIMER OF ROMAN LITERATURE. ISmo. Is. 

WHiBJNS — ARNOLD. —A MANUAL OF ROMAN ANTIQUITIES. By 
Prof. A. S. Wilkins, LittD., and W. T. Arnold, M.A. Cr. Svo. [Inpr^. 

MODERN liANGUAOES AND 
LITERATURE. 

English ; Frencli ; German ; Modem Greek ; Italian ; SpanUh. 

ENO-LISH. 

«ABBOTT.— A SHAEESPBARIAN GRAMMAR. An Attempt to Dlustrate some 
of the Differences between Elizabethan and Modern English. By the Rev. E. 
A. Abbott, D.D., formerly Headmaster of the City of London School. Ex. 
fcap. Svo. 6s. 
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*ADDISON.~SBLBCnONS FROM "THE 8FE0TAT0R" With Introdaetion 

and Notes, by K. Dkiohton. OL Svo, 28. 6d. 
*BACX)N.— ESSAYS. With Introduction and Notes, by F. G. Sklbt, M.A., Frinci- 

S&l and Professor of Logic and Moral Philosophy, Deccan College, Poona. 
1 Svo Ss * sewed 28 fid 
•THE ADVAn6eMENT OF LEARNING. Book I. By the same. [Dec. 1892. 
BROOKE.— EARLT ENGLISH LITERATURE. By Rev. Stopford A. Bbookk, 
M.A 2 vols. Svo. [Vol. I. In the Press. 

BROWNINO.— A PRIMER ON BROWNING. By F. M. Wilson. G1>9vo. 28. 6d. 
•BURKE.— REFLECTIONS ON THE FRENCH REVOLUTION. By F. G. Sklby, 

M.A Gl. 8vo. 5s. 
BUTLER.— HUDIBRAS. With Introduction and Notes, by Alfbed Milmes. 

M.A. Ex. fcap. Sto. Part I. Ss. 6d. Farts IL and III. 48. 6d. 
OAMFBELL.— SELECTIONS. With Introduction and Notes, by Cecil M. Barrow, 
M.A., Principal of Victoria College, Palgh&t. Gl. Svo. [In preparation. 

OOLLINS.— THE STUDT OF ENGLISH LITERATURE: A Flea for its Recognition 

at the Universities. By J. Churton Collins, M.A. Cr. Svo. 48. 6d. 
OOWPBR.— *THE TASK : an Epistle to Joseph Hill, Esq. ; Tirocinium, or a Re- 
view of the Schools ; and The History of John Gilpin. Edited, with Notes, 
by W. Benham B.D. GL Svo. Is. 
THE TASK. With Introduction and Notes, by F. J. Rows, M.A., and W. T. 
Webb, M.A., Professors of English Literatujre, Presidency College, Calcutta. 

[In preparation. 
DB7DEN.— SELECT PROSE WORKS. Edited, with Introduction and Notes, 1^ 
Prof. C. D. ToNGE. Fcap. Svo. 28. 6d. 

*0L0BE READERS. For Standards L-VL Edited by A. F. Murison. Illustrated. 
Gl. Svo. 



Primer I. (48 pp.) 8d. Book III. (282 pp. 

Primer II. (48 pp.l 8d. Book IV. (828 pp.' 



Book I. (182 pp.) 6d. 

Book IL (186 pp.) 9d. 



Is. 8d. 

Is. 9d. 
Book V. (408 pp.) 28* 
Book VI. (486 pp.) 2s. 6d. 



«THE SHORTER GLOBE READERS.— Illustrated. Gl. Svo. 



Primer I. (48 pp.) Sd. 

Primer II. (48 pp.) 8d. 

Standard I. (90 pp.) 6d. 

Standard II. (124 pp.) 9d. 



Standard III. (178 pp. 
Standard IV. (182 pp. 
Standard V. (216 pp. 
Standard VI. (228 pp. 




^GOLDSMITH.— THE TRAVELLER, or a Prospect of Society ; and The Deserted 

ViLLAQE. With Notes, Philological and Explanatory, by J. W. Hales, M.A. 

Cr. Svo. 6d. 
«THE TRAVELLER AND THE DESERTED VILLAGE. With Introduction and 

Notes, by A. Barrbit, B.A., Professor of English Literature, Elphinstone 

College, Bombay. Gl. Svo. Is. 9d. ; sewed. Is. 6d. The Traveller (separatelyX 

Is sewed 
•THE VICAR OF WAKEFIELD. With a Memoir of Goldsmith, by Prof. 

Masson. Gl. Svo. Is. 
SELECT ESSAYS. With Introduction and Notes, by Prof. C. D. Yonob. 

Fcap. Svo. 28. 6d. 
OOW —A METHOD OF ENGLISH, chiefly for Secondary Schools. By James 

Gow, Litt.D. Gl. Svo. [In the Press. 

*ORAT.— POEMS. With Introduction and Notes, by John Bradshaw, LL.D. 

GL Svo. Is. 9d. ; sewed, Is. 6d. 

•HALES.— LONGER ENGLISH POEMS. With Notes. Philological and Explana- 
tory, and an Introduction on the Teaching of EngUsh, by J. W. Hales, M. A, 
Professor of English Literature at King's College, London. Ex. fcap. Svo. 48. 6d. 

•HELPS.— ESSAYS WRITTEN IN THE INTERVALS OF BUSINESS. With 
Introduction and Notes, by F. J. Rows, M.A., and W. T. Webb, M.A 
Gl. Svo. Is. Od. ; sewed. Is. 6d. 

•JOHNSON.— LIVES OF THE POETS. The Six Chief Lives (Milton, Dryden, 
Swift, Addison, Pope, Gray), with Macaulay's " Life of Johnson." With Pre- 
face and Notes by Matthew Arnold. Cr. Svo. 4s. 6d. 
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«LIFB OF MILTON. With Inirodactioii and Notes, by K. Dsiobtok. 
Olobe Svo. Is. 9d. 
KELLJIB&. — HISTORICAL OUTLINES OF ENGLISH SYNTAX. By L. 

Ksu^m, Ph.D. Olobe Svo. 6b. 
LAMB.— TALES FROM SHAKESPEARE. With Introduction and Notes by 

Rev . A. A iKOEB, LL.D., Canon of BristoL 18iuo. 28. 6d. net. 
'UTEBATURE FRTMRB8.— Edited by J. R. Gbebn, LL.D. 18mo. Is. each. 
ENGLISH GRAMMAR. By Rev. R. Morris, LL.D. 
ENGLISH GRAMMAR EXERCI8E& By R. Morris, LL.D., and H. a 

BoWRN, M.A. 
EXERCISES ON MORRIS'S PRIMER OF ENGLISH GRAMMAR. By J. 

WCTHBRXLL, M.A. 

ENGLISH COMPOSITION. By Professor Nichol. 

QUESTIONS AND EXERCISES ON ENGLISH COMPOSITION. By Prof. 
NioHOL and W. S. M*Cormiok. 

ENGLISH LITERATURE. By Stoptord Brookk, M.A. 

SHAESPERE. By Professor Dowdrk. 

CHAUCER. By A. W. Pollard, M.A. [In the Fress. 

THE CHILDREN'S TREASURY OF LYRICAL POETRY. Selected and 
arranged with Notes by Francis Turnjer Palgravs. In Two Parts. Is. each. 

PHILOLOGY. By J. Pbilb, LittD. 

ROMAN LITERATURE. By Prof. A. 8. Wilkins, Litt.D. 

GREEK LITERATURE. By Prof. Jebb, Litt.D. 

HOMER. By the Rt. Hon. W. B. Gladstone, M.P. 
A HXSTORT OF ENGLISH UTEBATURE IN FOUR VOLUMES. Cr. Svo. 

EARLY ENGLISH LITERATURE. BySroproRDBROOKB, M.A. [InpreparatUm. 

ELIZABETHAN LITERATURE. (15 60-16 65.) By Georok Saintsbury. 7s. 6d. 

EIGHTEENTH CENTURY LITERATURE. (1660-17S0.) By Edmund Gossr, 
M.A. 7s. 6d. 

THE MODERN PERIOD. By Prof. Dowdzn. [In preparaHon. 

*MACMILLAN>S HISTORY READERS. (See History, p. 43.) 
•ICAOMILLAM'S READINQ BOOKS. 



PRIMER. ISmo. (48 pp.) 2d. 
BOOKL (96 pp.) 4d. 
B(K>KU. (144 pp.) 5d. 
BOOKIIL (160 pp.) 6d. 



BOOK IV. (176 pp.) 8d. 

BOOKV. (380 pp.) Is. 

BOOK VL Cr. Svo. (430 pp.) 

28. 



Book VI. is fitted for Higher Classes, and as an Introdaction to English Literature. 

MAOMILLAN*S BECJITATION CARDS. Selectiona from Tenntson, Kinqslef, 

Matthew Arnold, Christina Rossbiti, Dotle. Annotated. Cr. 8to. 

Nos. 1 to 18, Id. each ; Nos. 19 to 36, 2d. each. 

•MA(3MIIiLAN'S COPY B(X)KS.— 1. Large Poet 4to. Price 4d. each. 2. Post 

Oblong. Price 2d. each. 

Nob. 3, 4, 5, 6, 7, 8, 9 may he had vrith Goodman's Patent Sliding Copies. Lai^e 
Post 4to. Price 6d. each. 
MARTIN.— rrHE POET'S HOUR : Poetry selected for (^ildren. By Frances 

Martin. 18mo. 2s. 6d. 
♦SPRING-TIME WITH THE POETS. By the same. ISmo. 3s. 6d. 
«MILTON.— PARADISE LOST. Books I. and II. With Introduction and 
Notes, by Michael Macmillan, B.A., Professor of English Literaturo. 
Elphinstone College, Bombay. Gl. Svo. Is. 9d. ; sewed, Is. 6d. Or separately. 
Is. 3d. ; sewed, Is. each. 
•L' ALLEGRO, IL PENSEROSO, LYCIDAS, ARCADES, SONNETS, &c. With 
Introduction and Notes, by W. Bell, M.A., Professor of Philosophy and 
Logic, Government College, Lahore. Gl. Svo. Is. 9d. ; sewed, Is. 6d. 

*COMUS. By tiie same. Gl. Svo. Is. 3d. ; sewed. Is. 

*SAMSON AGONISTES. By H. M. Percival, M.A., Professor of English Litera- 
ture, Presidency College, Calcutta. Gl. Svo. 28. ; sewed, la. Od. 

•INTRODUCTION TO THE STUDY OP MILTON. By Stopford Brooke, 

M.A. Fcap. Svo. Is. 6d. (Classical Writers.) 
MORRIS.— Works by the Rev. R. Morris, LL.D. 

*A PRIMER OF ENGLISH GRAMMAR. ISmo. Is. 



16 MODERN LANGUAGES AND LITERATURE 

«SLEMENTABT LBSBONS IN HISTORICAL ENGLISH GBAMMAB, con- 
taining Accidence and Word-Formation. 18mo. 28. 6d. 

•HISTORICAL OUTLINES OF ENGLISH AOGIDENGB, with Chapters on the 
Development of the Language, and on Word-Formation. Ex. fcap. Svo. 68. 

NICH0L-M<00BlO0K.— A SHORT HISTORT OF ENGLISH LITERATURE. 

By Prof. John Nighol and Prof. W. S. M'Cormiok. (In preparation. 

OUPHANT.— THE LITERARY HISTORT OF ENGLAND, 1700-1825. By 

Mrs. Oliphant. 8 vols. 8yo. 21s. 

OUPHANT.— THE OLD AND MIDDLE ENGLISH. By T. L. Eivoton 
Oliphant. 2nd Ed. Gl. 8vo. 98. 
THE NEW ENGLISH. By the same. 2 vols. Cr. 8vo. 218. 

PALGRAVE.— THE GOLDEN TREASURY OF SONGS AND LTRIOS. Selected 

by F. T. Paloravs. 18mo. 28. 6d. net. 
*THB CHILDREN'S TREASURY OF LYRICAL POETRY. Selected by the 

same. 18mo. 28. 6d. Also in Two Parts. Is. each. 
PATMORE. — THE CHILDREN'S GARLAND FROM THE BEST POETS. 

Selected by Covxntby Patuork. 18mo. 28. 6d. net. 

*RAN80MB.— SHORT STUDIES OF SHAKESPEARE'S PLOTS. By Ctril 
Ransoms, M. A, Professor of Modem History and Literatnre, Yorkshire College, 
Leeds. Or. 8vo. 8s. Od. Also HAMLET, MACBETH, THE TEMPEST, 9d. 
each, sewed. 

•RYLAND.— CHRONOLOGICAL OUTLINES OF ENGLISH LITERATURE. 
By F. Rtland, M.A. Cr. 8vo. 6s. 

SOOTT.— *LAY OF THE LAST MINSTREL, and THE LADY OF THE LAKE. 

Edited by Francis Tubnkr Paloravb. Gl. 8vo. is. 
•THE LAY OF THE LAST MINSTREL. With Introduction and Notes, by 
G. H. Stuart, M.A, Principal of Knmbakonam College, and E. H. Elliot, 
B.A. Gl. 8vo. 2s. ; sewed. Is. dd. Canto I. 9d. Cantos I. to III. and IV. 
to VI. Is. Sd. each ; sewed. Is. each. 

•MARMION, and THE LORD OF THE ISLES. By P. T. Palgrav^ QLSvtx Is. 
*MARMION. With Introduction and Notes, by Miohasl Macmillah, B.A 
Gl. 8vo. 8s. ; sewed, 2s. 6d. 

*THE LADY OF THE LAKE. By Q. H. Stuart, M.A. Gl. 8vo. 2s. 6d. ; 
sewed, 2s. 

*ROREBY. With Introdnciion and Notes, by Michael Maohillan, B.A 
Gl. 8yo. Ss. ; sewed, 2s.. 6d. 

SHAKESPEARE.— *A SHAKESPEARIAN GRAMMAR. (See Abbott.) 
♦A PRIMER OF SHAKBSPBRB. By Prof. Dowden. 18mo. Is. 
•SHORT STUDIES OF SHAKESPEARE'S PLOTS. (See Ransoms.) 
•THE TEMPEST. With Introduction and Notes, by K. Dsiohton. Gl. 8vo. 

!Lh dd * flfiTVfid Is dd 
•MUCH IdO ABOUT NOTHING. By the same. 2s. ; sewed, Is. M. 
•A MIDSUMMER NIGHT'S DREAM. By the same. Is. 9d. ; sewed. Is. 6d. 
•THE MERCHANT OF VENICE. By the same. Is. 9d. ; sewed, Is. 6d. 
•AS YOU LIKE IT. By the same. Is. 9d. ; sewed. Is. 6d. 
•TWELFTH NIGHT. By the same. Is. 9d. ; sewed. Is. 6d. 
•THE WINTER'S TALE. By the same. 28. ; sewed, Is. 9d. 
•KING JOHN. By the same. Is. 9d. ; sewed, Is. 6d. 
•RICHARD II. By the same. Is. 9d. ; sewed. Is. 6d. 
•HENRY v. By the same. Is. 9d. ; sewed, Is. 6d. 
•RICHARD IIL By C. H. Tawnet, M.A, Principal and Professor of English 

Literature, Presidency College, Calcutta. 28. 6d. ; sewed, 2s. 
•OORIOLANUS. By K. Deighton. 2s. 6d. ; sewed, 2s. 
•JULIUS CiESAR. By the same. Is. 9d. ; sewed, Is. 6d. 
•MACBETH. By the same. Is. 9d. ; sewed, Is. 6d. 
•HAMLET. By the same. 2s. 6d. ; sewed, 28. 
•KING LEAR By the same. Is. 9d. ; sewed. Is. 6d. 
•OTHELLO. By the same. 28. ; sewed, Is. 9d. 
!^,^2Sy d^^ CLEOPATRA. By the same. 28. 6d. ; sewed, 2s. 
•CYMBELINB. By the same. 28. 6d. ; sewed, 2s. 
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»80NNBNS0HEIN— MBIKLEJOHN.— THE ENGLISH METHOD OF TEACHING 

TO READ. By A. Sonnxkschxih and J. H. D. Mxiklbjohv, M.A. Fcap. 8yo. 
THE NURSERY BOOK, containing all the Two -Letter Words in the Lan- 

gnage. Id. (Also in Large Type on Sheets for School Walls. 6s.) 
THE FIRST COURSE, consisting of Short Vowels yrith Single Consonants. 7d. 
THE SECOND COURSE, with Combinations and Bridges, consisting of Short 

Vowels with Doable Consonants. 7d. 
THE THIRD AND FOURTH COURSES, consisting of Long Vowels, and all 

the Double Vowels in the Language. 7d. 
«SOnTHEY.— ^LIFE OF NEI^ON. With Introduction and Notes, by Hichakl 

Macmillan, B.A. G1. 8yo. Ss. ; sewed, 28. 6d. 

*SPENSER.— THE FAIRT QUEEN. Book L With Introduction and Notes, by 

H. M. Pkboival, M.A. [Dec 1892. 

TAYLOB.— WORDS AND PLACES ; or. Etymological Illustrations of History, 

Ethnology, and Geography. By Rev. Isaao Taylor, LitiD. Gl. 8vo. 0s. 
TENNYSON.— THE COLLECTED WORKS. In 4 Farts. Cr. 8vo. 2s. 6d. each. 
•TENNYSON FOR THE YOUNG. Edited by the Rev. Alfbed Aimoer, LL.D., 

Osinoa of BristoL 18mo. Is. neti 
^SELECTIONS FROM TENNYSON. With Introduction and Notes, by F. J. 
Rows, M.A., and W. T. Webb, M.A. New Ed., enlarged. Gl. Svo. Ss. 6d. 
or in two parts. Fart I. in preparation. Fart tl. 2s. 6d. 
•ENOCH ARDEN. By W. T. Webb, M.A. GL 8vo. 2s. 
•AYLMER'S FIELD. By W. T. Webb, M.A. 2s. 
•THE PRINCESS ; A MEDLEY. By P. M. Waliace, M.A. Ss. 6d. 
•THE COMING OF ARTHUR, and THE PASSING OF ARTHUR. By F. J. 

RowE, M.A. Gl. 8vo. 2s. 
♦GARETH AND LYNETTE. By G. C. Macaulat, M.A. Globe 8vo. 2s. fld. 
•GBRAINT AND ENID, and THE MARRIAGE OF GBRAINT. By G. C. 

Macattlat, M.A. GL Svo. 2s. 6d. 
LAUNCELOT AND ELAINE. By F. J. RowE, M.A [In the Presn. 

THE HOLY GRAIL. By G. C. Macaulay, M.A. [In 0u>Pre8.% 

THBINa.— THE ELEMENTS OF GRAMMAR TAUGHT IN ENGLISH. By 

Edward Thrino, M.A. With Questions. 4th Ed. 18mo. 28. 
•VAUGHAN.— WORDS FROM THE POETS. By C. M. Vaughan. 18mo. Is. 
WARD.— THE ENGLISH POETS. Selections, with Critical Introductions by 
various Writers. Edited by T. H. Ward, M.A. 4 Vols. VoL I. Cbaugbb to 
Donne. — Vol. II. Ben Jonson to Dryden. — Vol. III. Addison to Blake. — 
Vol. rv. Wordsworth to Rossetti. 2nd Ed. Cr. Svo. 78. 6d. each. 
WARD.— A HISTORY OF ENGLISH DRAMATIC LITERATURE, TO THE 
DEATH OF QUEEN ANNE. By A. W. Ward, Litt.D., Principal of Owens 
College, Manchester. 2 vols. 8vo. [New £d. in preparation. 

WOODS.— »A FIRST POETRY BOOK. By M. A. Woods. Fcap. Svo. 2s. 6d. 
•A SECOND POETRY BOOK. By the same. 4s. 6d . ; or, Two Parts. 28. 6d. each. 
•A THIRD POETRY BOOK. By the same. 48. 6d. 
HYMNS FOR SCHOOL WORSHIP. By the same. 18mo. Is. 6d. 

WORDSWORTH.— SELECTIONS. With Introduction and Notes, by F. J. Rowr, 
M.A., and W. T. Webb, M.A. Gl. Svo. [In preparation. 

YONGE.— 'A BOOK OF GOLDEN DEEDS. By Charlotte M. Yonqs. 18mo. 
2s. 6d. net. 

FRENCH. 

BEAUMAROHAIS.— LE BARRIER DE SEVILLE. With Introdactlon and 

Notes, 1t>y L. P. Blouet. Fcap. Svo. Ss. 6d. 
•BOWEN. -FIRST LESSONS IN FRENCH. By H. Courthope Bowen, M.A. 

Ex. fcap. 8vo. Is. 
BREYMANN —FIRST FRENCH EXERCISE BOOK. By Hermann Brbyjcann. 

Ph.D., Professor of Philology in the University of Munich. Ex. fcap. Svo. 4s. 6tl. 
SECOND FRENCH EXERCISE BOOK By the same. Ex. fcap. Svo. 28. 6d. 

C 
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FAANAOBT.— Works by O. B. Fabnacht, late ABsIstant Master at Westminster. 
THE OBGANIO METHOD OF STUDTINQ LAHQUAGES. Ex. fcap. Sra L 

French. Ss. 6d. 
A FRENCH ORAHMAB FOB SCHOOLS. Cr. 8yo. Ss. 6d. 
QRAMMAB AND GLOSSART OF THE FRENCH LANGUAGE OF THE 
SEVENTEENTH CENTURY. Cr. 8to. [In preparatUnu 

MAOmLLAITB FBUCABT SERIES OF FRENOH BEADING BOOKS.— Edited by 

G. B. Fasnaobt. Illustrations, Notes, Vocabularies, and Exercises. GL 8to. 
•FRENCH READINGS FOR CHILDREN. By G. B. Fasnaoht. Is. 6d. 
•CORNAZ— NOS ENFANTS ET LEURS AMIS. By Editb Habvbt. 1& Gd. 
•DE MAISTRE-LA JEUNE BIB^RIENNE ET LE LfiPREUX DB LA CITii 

lyAOSTB. By Stspbanb Barlbt, B.Sc. Is. 6d. 
*FLORIAN~FABLBS. By Rev. Chablss Txld, M. A. , Headinatter of UnlTersity 

School, Nottingham. Is. 6d. 
•LA FONTAINB—A SELECTION OF FABLES. By L. M. Mobxabtt, B.A., 

Assistant Master at Harrow. 2s. 6d. 

•MOLESWORTH— FRENCH LIFE IN LBTTERS. ByMr8.MoL]SWOBTH. U (ML 
•PERRAULT— CONTES DE FtEB, By G. E. Fasnaoht. Is. 6d. 

BCAOMILLAN*S PBOGBBSSIVE FRENOH OOUBSB.— By G. E. Fasnaoht. Ex. 
fcap. 8vo. 

•FiBST Tkab, Easy Lessons on the Regular Accidence. Is. 

•Sboond Tsab, an Elementary Grammar with Exercises, Notes, and Vocabu- 
laries. 28. 

•Tbibd Teab, a Systematic Syntax, and Lessons in Composition. 28. 6d. 

THE TEACHER'S COMPANION TO THE ABOVE. With Copious Notes, 
Hints for Different Renderings, Synonyms, Philolc^oal Remarks, etc By G. 
E. Fasnaobt. Ex. fcap. 8to. Each Year, 48. 6d. 

«MAOMILLAN*S FRENOH COMPOSITION.— By G. E. Fasnaobt. Part I. 

Elementary. Ex. fcap. 8vo. 2s. 6d. Part II. Advanced. Or. 8yo. 6b. 
THE TEACHERS COMPANION TO THE ABOVE. By G. B. Fasnaobt. 

Ex. fcap. 8vo. Part I. 4s. 6d. [Part II. in the Press, 

A SPECIAL VOCABULARY TO MACMILLAN'S SECOND COURSE OF 

FRENCH COMPOSITION. By the Same. [In the Press. 

MACMILLAN'S PROGRESSIVE FRENCH READERS. By G E. Fasnaobt. Ex. 

fcap. 8vo. 
•First Ykab, containing Tales, Historical Extracts, Letters, Dialogues, Ballads, 

Nursery Songs, etc., with Two Vocabularies : (1) in the order of subjects ; 

(2) in alphabetical order. With Imitative Exercises. 2s. Od. 
•Second Year, containing Fiction in Prose and Verse, Historical and Descriptive 

Extracts, Essays, Letters, Dialogues, etc. With Imitative Bxercises. 2s. 6d. 
MACMILLAN'S FOREIGN SCHOOL CLASSICS. Ed. by G. E. Fasnacbt. ISmou 
•CORNBILLB— LB CID. By G. E. Fasnacbt. Is. 
•DUMAS— LES DEMOISELLES DE ST. CYR. By Victor Oqer, Lecturer at 

University College, Liverpool. Is. 0d. 

LA FONTAINE'S FABLES. By L. M. Moriarty, B. A. [In prepaitUion. 

•MOLlfiRE— L'AVARE. By the same. Is. 

•MOLI^RE— LE BOURGEOIS OENTILHOMME. By the same. Is. 6d. 

•MOLI^RE— LBS FEMMES SAV ANTES. By G. E. Fasnacbt. Is. 

•MOLI^RE— LB MISANTHROPE. By the same. Is. 

•MOLI^RB— LB MfiDECIN MALGRd LUL By the same. Is. 

•MOLI^RB— LBS PR£:CIEUSBS RIDICULES. By the same. Is. 

•RACINE— BRITANNICUS. By E. Pellissieb, M.A. 2s. 

•FRENCH READINGS FROM ROMAN HISTORY. Selected Arom various 
Authors, by C. Colbeok, M.A., Assistant Master at Harrow. 4s. Cd. 

•SAND, GEORGE— LA MARE AU DIABLB. By W. E. Russell, M.A. 

Assistant Master at Haileybunr. Is. 
•SANDBAU, JULES— MADEMOISELLE DB LA SBIGLI^RE. By H. a 

Steel, Assistant Master at Winchester. Is. 6d. 
•VOLTAIRE-OHARLBS XIL By G. B. Fasnaobt. 8s. 6d, 
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•MASSON.— A COMPENDIOUS DIOTIONABT OF THB FBBNOH LANGUAGB. 

Adapted ftom the Dictionaries of Prof. A. Elwall. By G. Masbon. Or. 8yo. 

88. 6d. 
LA LYRE FRANQAISB. Selected and arranged with Notes. 18mo. 2s.0d.net. 
MOU&RE.— LB MALADE IMAGINAIRB. With Introduction and Notes, by F. 

Tabveb, M.A., Assistant Master at Eton. Fcap. Svo. 2s. 6d. 

•PBLLISSIEB.— FRENCH ROOTS AND THEIR FAMILIES. A Synthetic 

Vocabulary, based upon Derivations. By E. Pellissubb, M.A., Assistant 

Master at Clifton College. Gl. 8vo. te. 

*STOBM.— FRENCH DIALOGUES. A Systematic Introduction to the Grammar 

and Idiom of spoken French. By Joh. Storm, LL.D. Intermediate Course. 

Translated by G. Macdonald, M.A Or. 8yo. 4s. 6d. 

GERMAN. 

•BEHAQHEL.— A SHORT HISTORICAL GRAMMAR OF THE GERMAN 
LANGUAGE. By Dr. Otto Behaohel. Translated by Bhil Trbchmann, 
M.A., Ph.D., University of Sydney. Gl. 8vo. 8s. 6d. 

BUOHHEIM.— DEUTSCHE LTRIK. The Golden Treasury of the best Gennan 
Lyrical Poems. Selected by Dr. BucHHEm. 18ma 2s. 6d. net 
BALLADEN UND BOMANZEN. Selection of the best German BaUads and 
Romances. By the same. 18mo. 4s. 0d. 
HUSS.— A SYSTEM OP ORAL INSTRUCTION IN GERMAN, by means of 
Progressive Illustrations and Applications of the leading Rules of Grammar. 
By H. C. O. Hubs, Ph.D. Cr. 8vo. 5s. 
MA0MILLAN*8 PBIMART SERIES OF GERMAN BEADINO BOOEJS. Edited 

by G. E. Fasnacht. With Notes, Vocabularies, and Exercises. Gl. 8vo. 
«GRIMM— KINDER UND HAU8MARCHEN. By G. E. Fasnacht. 2s. 6d. 
*HAUFF— DIE KARA VANE. By Herman Haqeb, Ph.D. 8s. 
*SCHMID, CHR VON— H. VON EICHENFEM. By G. E. Fasnacht. 28. 6d. 
MAGMILLAN'S PROGRESSIVE OBBMAN OOUBSE. By G. E. Fasnacht. Ex. 

fcap. Svo. 
*Fib8t Tear. Easy Lessons and Rules on the Regular Accidence. Is. 6d. 
*Becond Teab. Conversational Lessons in Systematic Accidence and Elementary 
Syntax. With Philological Illustrations and Vocabulary. 8s. 6d. 

[Third Tear In the Press. 
THB TEACHER'S COMPANION TO THE ABOVE. With copious Notes, 
Hints for Different Renderings, Synonyms, Philological Remarks, etc. By G. 
E. Fasnacht. Ex. fcap. Svo. Each Tear. 4s. 6d. 

MACMILLAN'S GERMAN COMPOSITION. By G. E. Fasnacht. Ex. fcap. Svo. 
*l. FIRST COURSE. Parallel German-English Extracts and Parallel English. 

German Syntax. 2s. 6d. 
THE TEACHER'S COMPANION TO THB ABOVE. By G. B. Fasnacht. 
First Course. Gl. Sva 4s. 6d. 

MACMILLAirS PB0GBES8IVB GERMAN READERS. By G. E. Fasnacht. Ex. 

fcap. Svo. 
*First Tear, containing an Introduction to the Gennan order of Words, with 
Copious Examples, extracts from German Authors in Prose and Poetry ; Notes, 
and Vocabularies. 2s. 6d. 

MACMILLAN*S FOREIGN SCHOOL OLASSIOS.— Edited by G. B. Fasnacht. 18mo. 
•GOETHE— GOTZ VON BERLICHINGBN. By H. A. Bull, M.A. 2s. 
•GOETHE— FAUST. Part L, followed by an Appendix on Part II. By Jane 

Lee, Lecturer in German Literature at Newnham College, Cambridge. 4s. 6d. 
•HEINE-SELECTIONS FROM THE REISBBILDER AND OTHER PROSE 

WORKS. By C. Colbbgk, M.A, Assistant Master at Harrow. 2s. 6d. 
•SCHILLER— SELECTIONS FROM SCHILLER'S LTRICAL POEMS. With a 

Memoir. By E. J. Turner, B.A, and E. D. A. Mobshead, M.A. 2s. 6d. 
•SCHILLER— DIE JUNQFRAU VON ORLEANS. By Joseph Gostwick. 2s.6d. 
•SCHILLER -MARIA STUART. By C. Sheldon, D.Iitt 2s. (kt 
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•SOHILLBR— WILHBLM TBLL. By G. B. FiflNAOBT. is. 6cL 
*SOHILLER— WALLBNSTBIN, DAS LAGBR By H. B. Gottuiill, M.A. 28. 

*UHLAND-4ELB0T BALLADS. Adapted for Beginners. With Yocabulaiy. 
By Q. B. Fabnaoht. 1b. 

•PYLODBT.— NEW GUIDE TO GERMAN CONVERSATION ; containing an Alpha- 
betical List of nearly 800 Familiar Words ; followed by Exercises, Vocabulary, 
Familiar Phrases and Dialogues. By L. PrLODErr. 18mo. 2s. 6d. 

•SMITH.— COMMERCIAL GERMAN. By F. G. Smith, M.A. GL 8vo. Ss. 6d. 

WHITNEY.— A COMPENDIOUS GERMAN GRAMMAR. By W. D. Whitnkt, 
Professor of Sanskrit and Instructor in Modem Languages in Yale Oolite. 
Gr. 8vo. 48. 6d. 
A GERMAN READER IN PROSE AND VBBSB. By the same. With Notes 
and Vocabulary. Cr. 8vo. 58. 

•WHITNEY— EDOBEN.— A COMPENDIOUS GERMAN AND ENGLISH DIC- 
TIONARY. By Prot W. D. Whitney and A. H. Bdqben. Or. Svo. 6s. 
THE GERMAN-BNGLISH PART, separately, Ss. 6d. 

MODERN G-REEK. 

OOKBTAIITINIDBS.— NBO-HELLENIGA. Dialogues illustrative of the develop- 
ment of the Greek Language. By'Prof. M. Gonstamtinides. Cr. Svo. 6s. net. 

VINCBNT—DI0K8ON.— HANDBOOK TO MODERN GREEK. By Sir Bdoab 
ViKOENT, K.G.M.G., and T. G. Dickson, M.A. With Appendix on the relation 
of Modem and Classical Greek by Profl Jzbb. Gr. 8vo. 68. 

ITALIAN. 

DAMTB.— With Translation and Notes, by A. J. Butler, M.A. 

THE HELL. Cr. 8vo. 12s. 6d. 

THE PURGATORY. Gr. Svo. 12s. 6d. 

THB PARADISE. 2nd Ed. Cr. Svo. 128. 6d. 

READINGS ON THE PURGATORIO OF DANTE. Chiefly based on the Com- 
mentary of Benvennto Da Imola. By Hon. W. Wakben Vernon, M. A. With 
Introduction by Dean Church. 2 vols. Cr. Svo. 24s. 

THE DIVINE COMEDY. Transl. by C. E. Norton. Cr. Svo. 6s. each. I. HELL. 
IL PURGATORY. III. PARADISE. 

THB PURGATORY. Translated by G. L. Shadwell, M.A. [In the Press. 

SPANISH. 

OALDEBON.— FOUR PLAYS OF CALDERON. M PHndpe Constante, La Vida 
es SueTiOf El AleaUe de ZaUxmea^ and El Baoondido y La Tapada. With In^o* 
duction and Notes. By Norman MaoColl, M.A. Cr. Svo. 14s. 

HATHEMATIOa 

Axltlimetio^ Book-keeping; Algebra, BuOlid and Pnre Geometry, CNtometrloal 
Drawing, Mensuration, Trigonometry, Anal3rtloal Geometry (Plane and 
Solid), Problems and Questions in Mathematios, Higher Pure Matho- 
matios, MeohaniOB (Statics, Dynamios, Hydrostatics, Hydrodynamlos : see 
also Physios), Physios (Sound, Lig^t, Heat, Eleotrioity, Elastioity, Attrac- 
tions, fto.), Astronomy, Historical. 

ARITHMETIC. 

•ALOIS.— THE GREAT GIANT ARITHMOS. A most Blementary Arithmetic 
for Children. By Mart Steadman Aldis. Illustrated. Gl. Svo. 2s. 6d. 

•BRADSHAW.— A COURSE OF EASY ARITHMETICAL EXAMPLES FOR 
BEGINNERS. By J. G. Bradshaw, B.A., Assistant Master at Clifton College. 
GL Svo. 28. With Answers, 28. 6d. 
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«BBOOKSMITH.— ABITHMBTIO IN THEORY AND FRAGTIOB. By J. Bbook. 

SMITH, M.A. Ct. 8vo. 48. 6d. KBT, for Teachers only, down 8yo. 10s. 6d. 
*BB00E:SMITH.— ABITHMBTIG FOB BBGINNBBS. By J. and B. J. Bbook- 

SMITH. GL 8vo. Is. 6d. KBY, for Teachers only. Gr. Svo. 6s. 6d. 
OANDLBB.— HBLF TO ARITHMBTIO. For the use of Schools. By H. Oakdler, 

Mathematical Master of Uppingham School. 2nd Bd. Bx. fcap. 8to. 28. 6d. 
«OOLLAB.— NOTBS ON THB MBTBIG SYSTBM. By Geo. Gollab, B.A., B.Sc 

GL 8to. 8d. 
*DALTON.— BULBS AND BXAMFLBS IN ABITHMBTIG. By Bey. T. Daltok, 

M.A., Senior Mathematical Master at Bton. With Answers. 18mo. 2s. 6d. 
*aOYEN.— HIGHBB ABITHMBTIG AND BLBMBNTABY MENSURATION. 

By F. GoTsy. Gr. Svo. 6s. [EJ2Y, Dec, 189S. 

«HALL— KNIGHT. — ABITHMBTIGAL BXBBGISBS AND EXAMINATION 

FAPBBS. With an Appendix containing Questions in Logarithms and 

MxNsu&ATioiir. By H. S. Hall, M.A., Master of the Military Bide, Glilton 

GoUege, and B. B. Knioht, B.A., M.B., Gh.B. Gl. Svo. 2s. 6d. 

HUNTEB.— DBGDCAL AFFBOXIMATIONS. By H. St. J. Hunter, M.A., Fellow 
of Jesus CoUege, Gambridge. 18mo. Is. 6d. 

LOOK.— Works hy Bey. J. B. Lock, M.A., Senior Fellow and Bursar of Gonyille 
and Gains College, Gambridge. 

*ABITHMBTIG FOB SGHOOLS. With Answers and 1000 additional Examples 
forBxercise. 4thBd.,reYised. GI. 8yo. 4s. 6d. Or, Fart I. 2s. Fart II. Ss. 
KEY, for Teachers only. Gr. Syo. lOs. 6d. 

•ABITHMBTIG FOB BEGINNERS. A School Glass-Book of Gommercial Arith- 
metic. Gl. 8yo. 28. 6d. KEY, for Teachers only. Gr. 8yo. 8s. 6d. 

•A SHILLING BOOK OF ABITHMBTIG, FOB BLBMBNTABY SCHOOLS. 
18mo. Is. With Answers. Is. 6d. [KEY in the Press. 

LOOK— COLLAR.— ABITHMBTIG FOB. THB STANDABDS. By Bev. J. B. 
Lock, M.A., and Geo. Collar, B.A., B.Sc. Standards I. II. III. and IV., 
2d. each ; Standards V. VI. and VII., 8d. each. Answers to I. II. III. IV., 
8d. each ; to V. VI. and VII., 4d. each. 

wAriMTT.T.Awa MENTAL ABITfiMETIO. For the Standards. Containing 6000 
Questions and Answers. Standards I. II., 6d. ; III. IV., 6d. ; V. VI., 6d. 

«PEDLB7.— BXBBGISBS IN ABITHMBTIG, containing 7000 Examples. By 
S. Pedley. Gr. Syo. 5s. Also in Two Parts, 2s. 6d. each. 

SMITH.— Works by Bey. Barnard Smfth, M.A. 
•ABITHMBTIG FOB SCHOOLS. Gr. 8yo. 4s. 6d. KEY, for Teachers. 8s. 6d. 

EXBBCISBS IN ABITHMBTIG. Gr. 8yo. 2s. With Answers, 2s. 6d. An- 
swers separately, 6d. 

SCHOOL CLASS-BOOK OF ABITHMBTIG. 18mo. Ss. Or separately, in 
Three Parts, Is. each. KEYS. Parts L II. and III., 2s. 6d. each. 

SHILLING BOOK OF ABITHMBTIG. 18mo. Or separately. Part L, 2d. ; 
Part IL, 8d. ; Part III., 7d. Answers, 6d. KEY, for Teachers only. 18mo. 
4s. 6d. 
•THE SAME, with Answers. 18mo, cloth. Is. 6d. 

EXAMINATION FAPBBS IN ABITHMBTIG. 18mo. Is. 6d. The Same, 
with Answers. 18mo. 2s. Answers, 6d. KEY. 18mo. 4s. 6d. 

THB MBTBIG SYSTBM OP ARITHMETIC, ITS PBINCIPLBS AND APPLI- 
CATIONS, with Numerous Examples. 18mo. 8d. 

A CHABT OF THE MBTBIG SYSTBM, on a Sheet, size 42 in. by 84 in. on 
Boiler. New Ed. Beyised by Geo. Collar, B.A., B.Sc. 4s. 6d. 

EASY LESSONS IN ARITHMETIC, combining Exercises in Reading, Writing, 
Spelling, and Dictation. Part I. Cr. 8yo. 9d. 

EXAMINATION CARDS IN ARITHMETIC. With Answers and Hints. 

Standards I. and II., in box. Is. Standards III. IV. and V., in boxes. Is. each. 
Stuidard VI. in Two Parts, in boxes, Is. each. 

SMITH (BABNABD)—HUDSON.— ARITHMETIC FOR SCHOOLS. By Rey. 
Barnard Smith, M.A., reyised by W. H. H. Hudson, M.A., Prof, of MathO' 
matics. King's College, London. Gr. 8yo. 4s. 6d. 
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TRIOONOMBTRY. 

BOTTOMLEY.— FOUB-FIGURB MATHBMATIOAL TABLES. Oomprisiiig Log- 
arithiiiio and Trigonometrical Tables, and Tables of Saaares, Souare Boots, 
and Reciprocals. By J. T. Bottomlbt, H. A., Lecturer fn Natural Philosophy 
in the University of Glasgow. 8vo. 2s. 6d. 

HATWABD.— THB ALGEBRA OF OOPLANAR VBOTORS AND TRIGONa 
MBTRT. By R. B. Hatwabd, H.A., F.B.S. [Dec 1892. 

JOHNSON.— A TREATISE ON TRIGONOMETRY. By W. E. Johnson, M.A., 
late Mathematical Lecturer at King's Oollege, Cambridge. Gr. Svo. Ss. 6d. 

*LBVBTT— DAVISON.— THB BLBMBNTS OP PLANE TRIGONOMETRY. 

By Rawdon Lkvxtt, M.A., and 0. Davibok, M.A., Assistant Masters at King 

Edward's School, Birmingham. Gl. Svo. 08. 6d. ; or, in 2 parts, 8s. 6d. each. 

LOOK. — Works by Rev. J. B. Lock, M.A., Senior Fellow and Bursar of Gonville 

and Galus Oollege, Cambridge. 
*THE TRIGONOMETRY OP ONE ANGLE. Gl. 8vo. 28. 6d. 
•TRIGONOMETRY FOR BEGINNERS, as flu: as the Solution of Triangles. Sid 

Ed. Gl. 8vo. 2s. 6d. KEY, for Teachers. Or. 8yo. 68. 6d. 
•ELEMENTARY TRIGONOMETRY. 6th Ed. Gl. Svo. 48. 6d. KEY, for 

Teachers. Or. Svo. 8s. 6d. 
HIGHER TRIGONOMETRY. 6th Ed. 4s. 6d. Both Parts complete in One 
Volume. 7s. 6d. [KEY in preparation. 

MtlLELLAND — PRESTON.— A TREATISE ON SPHERICAL TRIGONO- 
METRY. By W. J. M'Clblland, M. A., Principal of the Incorporated Society's 
School, Santrr, Dublin, and T. Preston, M.A. Or. Svo. Ss. 6d., or : Fart I. 
To the End of Solution of Triangles, 4s. 6d. Part IL, 6a, 

BKATTHEWS.— MANUAL OF LOGARITHMS. By G. F. Matthewb, B.A. Svo. 
6s. net. 

PALMER.— PRACTICAL LOGARITHMS AND TRIGONOMETRY. By J. H. 
Palmer, Headmaster, RN., H.M.S. CainMdget Devonport Gl. Svo. 48. 6d. 

SNOWBALL.— THE ELEMENTS OF PLANB AND SPHERICAL TRIGONO- 
METRY. By J. C. Snowball. 14th Ed. Or. Svo. 78. 6d. 

TODHUNTEB.— Works by Isaac Todhunter, F.R.S. 

•TRIGONOMBTRY FOR BEGINNERS. ISrao. 2s. 6d. KEY. Or. Svo. Ss. 6d. 

PLANE TRIGONOMETRY. Cr. Svo. 6s. KEY. Cr. Svo. 10b. 6d. 

A TREATISE ON SPHERICAL TRIGONOMETRY. Cr. Svo. 48. 6d. 

TODHUNTER— HOOO.— PLANE TRIGONOMETRY. By Isaac Todhunter. 
Revised by R. W. Hooo, M.A. Cr. Svo. 6s. 

WOLSTENHOLME.— EXAMPLES FOR PRACTICE IN THE USE OF SEVEN- 
FIGURE LOGARITHMS. By Joseph Wolstenhouce, D.Sc., kite Professor 
of Mathematics, Royal Indian Engineering Coll., Cooper's HilL Svo. 6s. 

ANALTTIOAIi aEOMBTBT (Plane and Solid). 

DYER.-EXEROISES IN ANALYTICAL GEOMETRY. By J. M. Dyer, M.A., 

Assistant Master at Eton. Illustrated. Cr. Svo. 4s. 6d. 

FERRERS.— AN ELEMENTARY TREATISE ON TRILINEAR CO-ORDIN- 
ATES, the Method of Reciprocal Polars, and the Theory of Projectors. By 
the Rev. N. M. Ferrers, D.D., F.R.S., Master of Gonville and Oaius College, 
Cambridge. 4th Ed., revised. Cr. Svo. 6s. 6d. 

FROST.- Works by Percival Frost, D.Sc., F.R.S., Fellow and Mathematical 
Lecturer at King's College, Cambridge. 
AN ELEMENTARY TREATISE ON CURVE TRACING. Svo. 128. 
SOLID GEOMETRY. 8rd Ed. Demy Svo. 16s. 
HINTS FOR THE SOLUTION OF PROBLEMS in the above. Sro. 88. 6d. 
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JOHNSON.— CUBVB TRACING IN GARTBSJAN GO-OBDINATES. By W. 

WooLSET JOHKSON, ProfessoF of Mathematics at the U.S. Naval Academy, 
Annapolis, Maryland. Gr. 8vo. 4h. 6d. 
M'OLBLLAND.— A TRBATI8B ON THE GEOMETRY OP THE CIRCLE, and 
some extensions to Conic Sections by the Method of Reciprocation. By W. J. 
M'Glelland, M.A. Cr. 8vo. 68. 
PUCKLB.— AN ELEMENTARY TREATISE ON GONIO SECTIONS AND AL- 
GEBRAIC GEOMETRY. By G. H. Puckle, M.A. 6th Ed. Cr. 8vo. 7s. 6d. 
SMITH. —Works by Charles Smith, M.A., Master of Sidney Sussex College, 
Cambridge. 
CONIC SECTIONS. 7th Ed. Cr. 8vo. 7s. 6d. KEY. Cr. 8vo. 10s. 6d. 
AN ELEMENTABY TREATISE ON SOLID GEOMETRY. Cr. Sro. 9s. 6d. 
TODHUNTBR.— Works by Isaac Todhuntxb, F.R.S. 
PLANE CO-ORDINATE GEOMETRY, as applied to the Straight Line and the 

Conic Sections. Cr. 8vo. 7s. 6d. KEY. Cr. 8vo. 10s. 6d. 
EXAMPLES OF ANALYTICAL GEOMETRY OF THREE DIMENSIONa 
New Ed., revised. Cr. 8vo. 48. 

PROBLEMS AND QUESTIONS IN 
MATHEMATICS. 

ARMY PBELDONART EXAMINATION, PAPERS 1882 -Sept 1891. With 
Answers to the Mathematical Questions. Cr. 8vo. Ss. 6d. 

BALL.— MATHEMATICAL RECREATIONS AND PROBLEMS OF PAST AND 
PBESBNT TIMES. By W. W. Bouse Ball, M.A., Fellow and Lecturer of 
Trinity College ; Cambridge, 2nd Ed. Cr. 8vo. 7s. net. 

CAMBRIDOE SENATE -HOUSE PROBLEMS AND RIDEBS, WITH SOLU- 
TIONS:— 
1875— PROBLBMS AND BIDEBS. By A. G. Gbeenhill, F.R.S. Cr.Svo. 8s. 6d. 
1878-SOLUTIONS OP SENATE-HOUSE PB0BLEM8. Edited by J. W. L. 
Glaibhbb, F.B.S., Fellow of Trinity College, Cambridge. Cr. 8vo. 12s. 

CHRISTIE.— A COLLECTION OF ELEMENTARY TEST-QUESTIONS IN PURE 
AND MIXED MATHEMATICS. By J. R. Chbistib, F.R.S. Cr. 8vo. 8s. 6d. 

OLIPPORD.— MATHEMATICAL PAPERS. By W. K. Clifford. 8vo. 80s. 

MAGMIUiAN'S MENTAL ARITHMETIO. (See page 21). 

MILNE.— WEEKLY PBOBLEM PAPEBS. By Bev. John J. Milne, M. A. Pott 

8vo. 48. 6d. 
SOLUTIONS TO THE ABOVE. By the same. Cr. 8vo. lOs. 6d. 
COMPANION TO WEEKLY PBOBLEM PAPEBS. Cr. 8vo. 10s. 6d. 
*BIOHARDSON.— PBOGRESSIYE MATHEMATICAL EXERCISES FOR HOME 

WORK. By A. T. Bichardson, M.A. Gl. 8vo. First Series. 2s. With 

Answers, 2s. 6d. Second Series. 8s. With Answers, 8s. Od. 
SANDHURST MATHEMATICAL PAPERS, for Admission into the Royal Military 

College, 1881- 1889. Edited by E. J. Brooksmith, B.A. Cr. 8vo. 8s. 6d. 
WOOLWICH MATHEMATICAL PAPERS, for Admission into the Royal Military 

Academy, Woolwich, 1880-1890 inclusive. By the same. Cr. 8vo. 6s. 
WOLSTENHOLME.— MATHEMATICAL PBOBLEMS, on Subjects included in 

the First and Second Divisions of Cambridge Mathematical Tripos. By Joseph 

Wolstenholme, D.Sc. 3rd Ed., greatly enlarged. 8vo. 18s. 
EXAMPLES FOB PBACTICB IN THE USB OF SEVEN -FIGURE LOG- 

ARITHMS. By the same. 8vo. 5s. 

HIGHER PURE MATHEMATICS. 

AIRT.— Works by Sir G. B. Airt, K.C.B., formerly Astronomer-Boyal. 
ELEMENTARY TREATISE ON PARTIAL DIFFERENTIAL EQUATIONS. 

With Diagrams. 2nd Ed. Cr. 8vo. 6s. 6d. 
ON THE ALGEBRAICAL AND NUMERICAL THEORY OF ERRORS OF 

OBSBBVATIONS AND THE COMBINATION OF OBSBRVATION& 

2nd Bd., revised. Cr. 8vo. 6s. 6d. 
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BOOLB.— IHB OALOULUS OF FINITE DIFFEBBNOB& By G. Boolb. Sid 

BdL, revised by J. F. Mo ultoit, Q.a Gr. Sro, lOs. 6d. 
EDWABDB.— THB DIFFERENTIAL GALCULUB. By Josxra Bdwabdb, H.A. 

With ApplicationB and nmneroas Examples. New Ed. 8to. 14s. 
THB DIFFEBENTIAIi OALGULUS FOB BB0INNBB8. By the Same. CH. 

8vo. [Dee, l«tt. 

FB&BBBS.— AN ELEMENTABT TREATISE ON SPHERICAL HARMONIOB, 

andSattjects connected with them. By Rey. N. M. Fbrbsrs. Gr. 8yo. 7s. 6d. 
FORSTTH.-A TREATISE ON DIFFERENTIAL EQUATIONS. By AifDBCW 

RusssLL FoBSTTH, F.R.8., Fellow and Assistant Tntor of Trinity College, 

Cambridge. 2ndBd. Svo. Us. 
FBOST.— AN BLEMENTART TREATISE ON CURVE TRACINQ. By Fkboital 

Fbost. M.A., D.8c. 8yo. 128. 
OBAHAMl— OEOMETRT OF POSITION. By R H. Obaham. Gr. Sro. 7t. Od. 
OBBBNHILL.— DIFFERENTIAL AND INTEGRAL CALCULUS. By A. G. 

Obbcnhill, Professor of Mathematics to the Senior Glass of Artillery OfBoers, 

Woolwich. New Ed. Gr. 8vo. lOs. 6d. 
APPLICATIONS OF ELLIPTIC FUNCTIONS. By the same. 8vo. ISs. 
HEMMINO.— AN BLEMENTART TREATISE ON THE DIFFERENTIAL AND 

INTEGRAL CALCULUS. By G. W. HKHiUHa, M.A. 2nd Ed. 8to. 9s. 
JOHNSON.— Works by W. W. Johnson, Professor of Mathematics at the U.S. 

Nain&l Academy. 
INTEGRAL CALCULUS, an Elementary Treatise. Founded on the Method 

of Rates or Fluxions. Sto. 98. 
CURVE TRACING IN CARTESIAN CO-ORDINATES. Gr. 8yo. 4s. 6d. 
A TREATISE ON ORDINART AND DIFFERENTIAL EQUATIONS Ex. cr. 

Svo. 16s. 
KMiLAND—TAIT.— INTRODUCTION TO QUATERNIONS, with numerous 

examples. By P. Krlland and P. G. Tait, Professors in the Department of 

Mathematics in the University of Edinburgh. 2nd Ed. Cr. Svo. 7s. 6d. 
KEMPE.— HOW TO DRAW A STRAIGHT LINE : a Lecture on Linkages. By A. 

B. EracFX. Illustrated. Cr. 8yo. Is. 6d. 
KNOX.— DIFFERENTIAL CALCULUS FOR BEGINNERS. By Alsxandkb 

Knox, M.A. Fcap. 8vo. 8s. 0d. 
BICE — JOHNSON.— AN BLEMENTART TREATISE ON THB DIFFBBEN- 

TIAL CALCULUS. Founded on the Method of Rates or Fluxions. 3y J. M. 

Rice and W. W. Johnson. Srd Ed. 8yo. 18s. Abridged Ed. 9s. 

TODHUNTEB.— Works by Isaao Todhvntkb, F.R.S. 

AN BLEMENTART TREATISE ON THE THEORT OF EQUATIONS. 

Cr. 8vo. 7s. 6d. 
A TREATISE ON THE DIFFERENTIAL CALCULUS. Cr. 8vo. 10s. 6d. 

KET. Cr. Svo. 10s. 6d. 
A TREATISE ON THE INTEGRAL CALCULUS AND ITS APPLICATIONS. 

Gr. Svo. 10s. 6d. KET. Cr. Svo. 10s. 6d. 
A HISTORT OF THB MATHEMATICAL THEORT OF FROBABIUTT, flram 

the time of Pascal to that of Laplace. 8vo. 18s. 

MECHANICS : Statics, Dsrnamics, Hydrostatics, 
Hydrodynamics. (See also Physica) 

ALEXANDER— THOMSON.— BLEMENTART APPLIED MECHANICS. By 
Prof. T. Albxandxb and A. W. Thomson. Purt IL Transverse Stress. 
Cr. Svo. 10s. 6d. 

BALL.— EXPERIMENTAL MECHANICS. A Course of Lectures delivered at the 
Royal College of Science, Dublin. By Sir R. S. Ball, F.B.a Snd Ed. 
Illustrated. Cr. Svo. 6s. 

CUFFOBD.— THE ELEMENTS OF DTNAMIO. An Introduction to the Study of 
Motion and Rest in Solid and Fluid Bodies. By W. K. CLirroRD. Part L— 
Kinematic Cr. Svo. Books L-III. 7s. 6d. ; Book lY. and Appendix, Os. 
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OOTTBRILL.— AFPLIBD MECHANICS: An Blementa^ General Introdac- 
tian to tbe Theory of Btractnree and Machines. By J. a. GoTrniiLL, F.R.S., 
Professor of Applied Mechanics in the Royal Naval College, Greenwich. 
8rd Bd. Bevlsed. 8vo. 18s. 

GOTTBBILL — BLADE. — LESSONS IN APPLIED MECHANICS. By Prof. 
J. H. CoTTERiLL and J. H. Sladb. Fcap. 8yo. 6s. 6d. 

OAKaUILLET— KUTTEB.— A GENERAL FORMULA FOR THE UNIFORM 
FLOW OF WATER IN RIVERS AND OTHER CHANNELS. By B. Gak- 
QUILLET and W. R. Kuttxr. Translated by R. Hkbxnq and J. C. Tsaffwinb. 
Svo. 17s. 

GRAHAM.— GEOMETRY OF POSITION. By R. H. Graham. Or. Svo. 7s. 6d. 

^GREAVES.— STATICS FOR BEGINNERS. By Johh Grxaves, M.A., FeUow 
and Mathematical Lecturer at Christ's College, Cambridge. Gl. 8vo. 8s. 0d. 
A TREATISE ON ELEMENTARY STATICS. By the same. Gr. 8vo. 08. 6d. 

OBBBHHILL.— HYDROSTATICS. Bv A. G. Greknhill, Professor of Mathematics 
to the Senior Class of Artillery Officers, Woolwich. Cr. 8vo. [In preparaHon. 

«HIORB.— ELEMENTARY DYNAMICS OF PARTICLES AND SOLIDS. By 
W. M. HioKS, D.Sc, Principal and Professor of Mathematics and Physics, Fu*th 
College, Sheffield. Cr. 8vo. 6s. 6d. 

JELLBTT.— A TREATISE ON THE THEORY OF FRIOnON. By Jomr H. 
Jbllktt, B.D., late Provost of Trinity College, Dnblin. Svo. 8s. 0d. 

KENNEDY.— THE MECHANICS OF MACHINERY. By A. B. W. Kemveot, 
F.RS. Illustrated. Cr. 8vo. 12s. 6d. 

LOOK.— Works by Rev. J. B. Lock, M.A. 

•MECHANICS FOR BEGINNERS. 01. Svo. Part I, MEOHAincs of Solum. 

Ss. 6d. [Part II. Mechanics or Fluids, in pr^parcUiUyn. 

^ELEMENTARY STATICS. 2nd Bd. GL Svo. 4s. 6d. [KBY in pr^araUon. 

•ELEMENTARY DYNAMICS. SrdEd. Gl. Svo. 4s. 6d. KEY. Or. Svo. 8s. 6d. 

ELEMENTARY HYDROSTATICS. Gl. Svo. [In preparation. 

MAOGRBOOR.— KINEMATICS AND DYNAMICS. An Elementary Treatise. 
By J. G. MaoGreoor, D.Sc., Munro Professor of Physics in Dalhousie College, 
Halifax, Nova Scotia. Illustrated. Cr. Svo. 10s. 6d. 

PARKINSON.— AN ELEMENTARY TREATISE ON MECHANICS. By S. 
Parkinbok, D.D., F.R.S., late Tutor and Prselector of St John's Cbllege, 
Cambridge. 6th Ed., revised. Cr. Svo. 9s. 6d. 

PIRIB.— LESSONS ON RIGID DYNAMICS. By Rev. G. Pirie, M.A., Professor 
of Mathematics in the University of Aberdeen. Cr. Svo. 6s. 

ROUTH.— Works by Edward John Routh, D.Sc, LL.D., F.R.S., Hon. Fellow 
of St. Peter's College, Cambridge. 

A TREATISE ON THE DYNAMICS OF THE SYSTEM OF RIGID BODIEa 
With numerous Examples. Two vols. 8vo. 5th Ed. Vol. I.— Elementary 
Parts. 14s. Vol. IL— The Advanced Parts. 14s. 

STABILITY OP A GIVEN STATE OF MOTION, PARTICULARLY STEADY 
MOTION. Adams Prize Essay for 1877. Svo. Ss. 6d. 

"SANDERSON.— HYDROSTATICS FOR BEGINNERS. By F. W. SAivDBRSOir, 
M.A., Assistant Master at Dulwich College. GL Svo. 4s. 6d. 

SYLLABUS OF ELEMENTARY DYNAMICS. Part L Linear Dynamics. With 
an Appendix on the Meanings of the Symbols in Physical Equations. Pre- 
pared by the Association for the Improvement of Geometrical Teaching. 
4to. Is. 

TATT— STEELE.— A TREATISE ON DYNAMICS OF A PARTICLE. By 
Professor Tait, M.A., and W. J. Steele, B.A. 6th Ed., revised. Cr. Svo. 128. 

TODHUNTER.— Works by Ibaao Todhukter, F.RS. 
•MECHANICS FOR BEGINNERS. ISmo. 4s. 6d. KEY. Cr. Svo. 6s. 6d. 
A TREATISE ON ANALYTICAL STATICS. 6th Ed. Edited by Prof. J. D. 
BvERBTT, F.R.S. Or. Svo. 10s. 6d. 
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PHTSIOS: Sound, Li^rht, Heat, Eleotrioity, maatioity, 
Attractions, etc. (See also Mechanics.) 

AIBT.-^N SOUND AND ATMOSPHERIC VIBRATIONa By Sir G. B. Aibt, 

K.O.B., fonnerly ABtronomer-Boyal. With the Mathematical Blements of 

Music. Or. Svo. 98. 
OUMBONe.— AN INTRODUCTION TO THB THEORY OP ELECTRICITY. 

By LiMx.cu8Cuiofiiro,M.A.,AMi8tant Master at Ragby. lUostrated. Cr.Sva 

8s. 6d. 

DANIELL.>-A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Alvbxd 
Danikll, D.Sc Dliistrated. Snd Ed., revised and enlarged. 8vo. 21s. 

DAT.— ELECTRIC LIGHT ARITHMETIC. By R. E. Day. Pott Syo. 28. 

BVBRBTT.— ILLUSTRATIONS OP THB 0. Q. S. SYSTEM OP UNITS WITH 
TABLES OP PHYSICAL CONSTANTS. By J. D. Everitt, P.R.S., Pro- 
fessor of Natural Philosophy, Queen's College, Belfiist. New Ed. Bz. fcap. 
Svo. 6s. 

FESSENDEN.— PHYSICS FOR PUBLIC SCHOOLS. By C. Fesskndxv, 
Principal, CoUogiate Institute, Peterlsoro, Ontario. Illustrated. Fcap. 
Svo. 8s. 

ORAT.— THE THEORY AND PRAOnCE OF ABSOLUTE MEASURBMBNTS 
IN ELECTRICITY AND MAGNETISM. By A. Gray, F.R.S.E., Professor 
ofPhysics, University College, Bangor. Two vols. Cr. Svo. Vol. I. 12s. 6d. 

[Vol. IL In th$ Press, 

ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM. 2nd 

Ed., revised and greatly enlarged. Fcap. Svo. 6s. 6d. 

IBBETSON.— THE MATHEMATICAL THEORY OF PERFECTLY ELASTIC 

SOLIDS, with a Short Account of Viscous Fluids. By W. J. Ibbxtsok, late 

Senior Scholar of Clare College, Cambridge. Svo. 21s. 

JOHNSON.— NATURE'S STORY BOOKS. SUNSHINE. By Amy Johmbok, 

IJi.A. Illustrated. Cr. Svo. 6s. 
*JOMES.— EXAMPLES IN PHYSICS. With Answers and Solutions. By 
D. E. JoNBS, B.Sc., late Professor of Physics, University College of Wales, 
Aberystwith. Fcap. Svo. 8s. 6d. 
•ELEMENTARY LESSONS IN HEAT, LIGHT, AND SOUND. By the same. 

GL Svo. 2s. 6d. 
LESSONS IN HEAT AND LIGHT. By the same. Globe Svo. 8s. 6d. 
KELVIN.— Works by Lord Kelvin, P.R.S., Professor of Natural Philosophy in the 
University of Glasgow. 
ELECTROSTATICS AND MAGNETISM, REPRINTS OF PAPERS ON. 

2nd Ed. Svo. ISs. 
POPULAR LECTURES AND ADDRESSES. 8 vols. Illustrated. Cr. Svo. 

Vol. I. CONBTFTUTION OF MATTER. 7s. 6d. Vol. III. NaVIQATIOK. 7s. 6d. 

LOOKTER.— CONTRIBUTIONS TO SOLAR PHYSICS. By J. Nobman Lookyxb, 

F.R.S. With Illustrations. Royal Svo. 81s. 6d. 
LODGE.— MODERN VIEWS OF ELECTRICITY. By Olivbb J. Lodob, F.R.a, 

Professor of Physics, University College, Liverpool. Illus. Cr. Svo. 68. 6d. 
LOEWT.— "QUESTIONS AND EXAMPLES ON EXPERIMENTAL PHYSICS: 

Sound. Light, Heat. Electricitv, and Magnetism. By B. Loewy, Examiner in 

Experimental Physics to the Cfollege of Preceptors. Fcap. Svo. 28. 
*A GRADUATED COURSE OF NATURAL SCIENCE FOR ELEMENTARY 

AND TECHNICAL SCHOOLS AND COLLEGES. By the same. Part L 

First Year's Course. GL Svo. 2s. Part II. 2s. 6d. 
LUPTON.— NUMERICAL TABLES AND CONSTANTS IN ELEMENTARY 

SCIENCE. By& Lufton, M.A. Ex. fcap. Svo. 2s. 6d. 
MAOFARLANE.— PHYSICAL ARITHMETIC. By A. Maotarlame, D.Sc, late 

Examiner in Mathematics at the University of Edinburgh. Cr. Svo. 7s. 6d. 
•]£AYER.— SOUND : A Series of Simple Experiments. By A. M. Mayer, Prof. 

of Physics in the Stevens Institute of Technology. Illustrated. Cr. Sva 

88. 6d. 
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»]|ATBR— BABNABD.—LIQHT : A Series of Simple Bzperiments. By A. M. 

Matsb and 0. Babkabd. lUnstrated. Cr. 8yo. 2s. 6d. 
MOLLOT.— GLBANINGS IN SCIENCE : Popular Lectures. By Rev. Oebald 

MoLLOT, D.Sc., Rector of the Catholic University of Ireland. 8vo. 7s. 6d. 
NEWTON.— PRINCIPIA. Edited by Prof. Sir W. Thomson, P.RS., and Prof. 

BXiAOKBUBNK. 4to. Sls. 6d. 
THE FIRST THREE SECTIONS OP NEWTON'S PRINCIPIA. With Notes, 

Illustrations, and Problems. By P. Frost, M.A., D.Sc. 8rd Ed. Svo. 12s. 
PARKINSON.— A TREATISE ON OPTICS. By S. Parkinson, D.D., F.R.S.. 

late Tutor of St. John's College, Cambridge. 4th Ed. Cr. 8vo. lOs. 6d. 
PEABODY.— THERMODYNAMICS OF THE STEAM-ENGINE AND OTHER 

HEAT-ENGINES. By Cecil H. Peabody. 8vo. 21s. 
PERRY.— STEAM : An Elementary Treatise. By John Pkbby, Prot of Applied 

Mechanics, Technical College, Finsbury. 18mo. 4s. 6d. 
PICKERING.— ELEMENTS OF PHYSICAL MANIPULATION. By Prof. Ed- 

WABD C. PiCKSRiNO. Medium 8vo. Part I., 12s. 6d. Part II., I4s. 

PRESTON.— THE THEORY OF LIGHT. By Thomas Preston, M.A. Illus- 
trated. 8vo. 16s. net. 
THE THEORY OF HEAT. By the same. 8vo. {In preparation, 

RAYLEIGH.— THE THEORY OF SOUND. By Lord Batlbioh, F.R.S. 8vo. 

Vol. I., 12s. 6d. Vol. IL, 128. 6d. 
SANDERSON.— ELECTRICITY AND MAGNETISM FOR BEGINNERS. By 

F. W. Sanderson. [In preparation. 

SHANN.— AN ELEMENTARY TREATISE ON HEAT, IN RELATION TO 

STEAM AND THE STEAM-ENGINE. ByG. Shann, M.A, Cr. 8vo. 48. 6d. 

SPOTTISWOODB.— POLARISATION OF LIGHT. By the late W. Spottiswoode, 

F.R.8. Illustrated. Cr. 8vo. 8s. 6d. 
STEWART.— Works by Balfour Stewart, F.R.S., late Langworthy Professor of 

Physics, Owens College, Manchester. 
*A PRIMER OF PHYSICS. Illustrated. With Questions. 18mo. Is. 
•LESSONS IN ELEMENTARY PHYSICS. Illustrated. Fcap. 8vo. 4s. 6d. 
♦QUESTIONS. By Prof. T. H. Core. Fcap. 8vo. 2s. 

STEWART— GEE.— LESSONS IN ELEMENTARY PRACTICAL PHYSICS. 
By Balfour Stewart, F.R.S., and W. W. Haldane Gee, B.Sc. Cr. 8vo. 
Vol. I. General Physical Processes. 6s. Vol. II. Electricity and 
Magnetism. 7s. 6d. [Vol. HI. Optics, Heat, and Sound. In the Press. 

•PRACTICAL PHYSICS FOR SCHOOLS AND THE JUNIOR STUDENTS OF 
COLLEGES. Gl. 8yo. Vol. I. Electricity and Magnetism. 2s. 6d. 

[Vol. II. Optics, Heat, and Sound. In the Press. 
STOKES.— ON LIGHT. Burnett Lectures. By Sir G. G. Stokes, F.R.S., Lucasian 
Professor of Mathematics in the University of Cambridge. I. On the Nature 
OF Light. II. On Light as a Means of Investigation. III. On the Bene- 
ficial Effects of Light. 2nd Ed. Cr. 8vo. 7s. 6d. 
STONE.— AN ELEMENTARY TREATISE ON SOUND. By W. H. Stone. 

Illustrated. Fcap. 8vo. Ss. 6d. 
TATT.- HEAT. By P. G. Tait, Professor of Natural Philosophy in the University 
of Edinburgh. Cr. 8vo. 68. 
LECTURES ON SOME RECENT ADVANCES IN PHYSICAL SCIENCE. By 
the same. Srd Edition. Crown 8vo. 9s. 

TAYLOR.— SOUND AND MUSIC. An Elementary Treatise on the Physical Con- 
stitution of Musical Sounds and Harmony, including the Chief Acoustical 
Discoveries of Prof. Helmholtz. By S. Taylor, M.A. Ex. cr. 8vo. 88. 6d. 

•THOMPSON. — ELEMENTARY LESSONS IN ELECTRICITY AND MAGNET- 
ISM, By SiLVANUs P. Thompson, Principal and Professor of Physics in the 
Technical College, Finsbury. Illustrated. Fcap. 8vo. 4s. 6d. 

THOMSON.— Works by J. J. Thomson, Professor of Experimental Physics in the 

University of Cambridge. 
A TREATISE ON THE MOTION OF VORTEX RINGS. 8vo. 6s. • 
APPLICATIONS OF DYNAMICS TO PHYSICS AND CHEMISTRY. Cr. 8vo. 

7s. 6d. 



80 NATURAL SCIENCES 

TODHUIITEB.— A HISTORY OF THB MATHEMATICAL THEORIES OF 
ATTRACTION, AND THE FIGURE OF THE EARTH, from the time of 
Newton to that of Lftplace. By Isaac Todhukteb, F.R.S. 2 vols. 8vo. 
24s. 

TURNER.— A COLLECTION OF EXAMPLES ON HEAT AND ELECTRICITY. 
By H. H. TuRMER, Fellow of Trinity College, Cambridge. Cr. 8vo. 2b. 6d. 

WRIOHT.— LIGHT: A Conrse of Experimental Optics, chiefly with the Lantern. 
By Lewis WmoHT. Illustrated. New Ed. Cr. 8vo. 7s. Od. 

ASTRONOMY. 

AIBT.— Works by Sir G. B. Airt, K.C.B., formerly Astronomer-Royal. 
•POPULAR ASTRONOMY. RevUed by H. H. Tubnsb, M.A. 18mo. 4s. 6d. 
GRAVITATION : An Elementary Explanation of the Prmclpal Perturbations in 
the Solar System. 2nd Ed. Or. 8vo. 78. 6d. i 
OHETNE.— AN ELEMENTARY TREATISE ON THB PLANETARY THEORY. 

By 0. H. H. Chstkb. With Problems. 8rd Ed., revised. Or. 8vo. 7s. 6d. 
CLARK— 8ADLER.~THB STAR GUIDE. By L. Clark and H. Sadlsb. 

Roy. 8vo. 5s. 

0B08SLET— OLEDHILL—WIL80N.— A HANDBOOK OF DOUBLE STABS. 
By E. Crobslet, J. Glzdhill, and J. M. Wilson. 8vo. 21s. 
CORRECTIONS TO THE HANDBOOK OF DOUBLE STARS. 8vo. Is. 
FORBES.— TRANSIT OF VENUS. By G. Fo&bbs, Professor of Natural Philo- 
sophy in the Andersonlan University, Glasgow. Illustrated. Cr. 8vo. 8s. 6d. 
QODFRAT.— Works by HnoH Godfbat, M.A., Mathematical Lecturer at Pembroke 
College, Cambridge. 
A TREATISE ON ASTRONOMY. 4th Ed. Svo. 12s. 6d. 
AN ELE MENTARY TREATISE ON THE LUNAR THEORY. Cr.Svo. 68. 6d. 
LOOKYER.— Works by J. Norman Lockybr, F.R.S. 
*A PRIMER OF ASTRONOMY. Illustrated. ISmo. Is. 
•ELEMENTARY LESSONS IN ASTRONOMY. With Spectra of the Sun, Stars, 
and Nebuln, and Illus. 86th Thousand. Revised throughout. Fcap. 8vo. 5s. 6d. 
•QUESTIONS ON THE ABOVR By J. Forbes Robertson. 18mo. Is. 6d. 
THE CHEMISTRY OF THE SUN. Illustrated. 8vo. 148. 
THE METEORITIC HYPOTHESIS OF THE ORIGIN OF COSMICAL 

SYSTEMS. Illustrated. Svo. 178. net. 
STAR-GAZING PAST AND PRESENT. Expanded firom Notes with the assist- 
ance of G. M. Seabroke, F.R. A.S. Roy. 8vo. 21s. 
NBWOOMB.— POPULAR ASTRONOMY. By S. Nbwcomb, LL.D., Professor 
U.S. Naval Observatory. Illustrated. 2na Ed., revised. 8vo. 18s. 

HISTOBIOAL. 

BALL.— A SHORT ACCOUNT OF THE HISTORY OF MATHEMATICS. By W. 
W. Rouse Ball, M.A. Cr. 8vo. lOs. 6d. 
MATHEMATICAL RECREATIONS, AND PROBLEMS OF PAST AND 
PRESENT TIMES. By the same. Cr. 8vo. 7s. net. 
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Ohomigtry ; Pbysioal Oeograpliy, Geology, and Mineralogy ; Biology 
(Botanyt Zoology ^ Oineral Biology, Physiology) ; Medlolne. 

CHEMISTRY. 

ARMSTBONO.— A MANUAL OF INORGANIC CHEMISTRY. By H. E. Arm* 
8TROMO, F.R.S., Professor of Chemistry, City and Guilds Central Institute. 

[In prepartMon, 
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•OOHEN.— THE OWBNS OOLLBOE GOUBSB OF FBACTIOAL OBQANIO 
GHEMISTBT. B^ Jxjuva B. Cohen, Fh.D. , ABsifltant Lecturer on Ohemistry, 
Owens College, Manchest^. Fcap. 8to. 2s. 6d. . 

«DOBBIN- WALKER.— CHEMICAL THBOBT FOB BB6INNEBS. By L. 
Dobbin, Fh.D.. and Jas. Walkkb, Ph.D., Assistanta in the Chemistry Depart- 
ment, University of Edinburgh. 18mo. Ss. (ML 

FLBUOHEB.— A SYSTEM OF Y OLUMETBIC ANALYSIS. By Bmil Flxibghdu 
Translated, with Additions, by M. M. F. Mum, F.RS.E. Gr. 8vo. 78. 6d. 

FBAMKLAIO).— AGBICULTUBAL CHEMICAL ANALYSIS. (S» Agriculture.) 

HARTLEY.— A COUBSE OF QUANTITATIVB ANALYSIS FOB STUDENTS. 
By W. N. Habtlby, F.B.S., Frofessor of Chemistry, Boyal College of Science, 
Dublin. QL 8yo. 58. 

HEMPEL.— METHODS OF OAS ANALYSIS. By Dr. Walthsb Hkhpel. Trans- 
lated by Dr. L. M. Dxknis. Cr. 8vo. 78. 6d. 

HIORNS.— Works by A. H. Hiornb, Frincipal of the School of Metallurgy, 
Birmingham and Midland Institute. Ol. 8vo. 
A TEXT-BOOK OF ELEMENTARY METALLURGY. 48. 
FBACTICAL METALLURGY AND ASSAYING. 68. 
IRON AND STEEL MANUFACTURE. For Beginners. 3s. 6d. 
MIXED METAUS OR METALLIC ALLOYS. 68. 
METAL COLOURING AND BBONZING. By the same. 

JONES.- *THE OWBNS COLLEGE JUNIOB COUBSE OF PRACTICAL CHEM- 
ISTRY. By Francis Jonki, F.B.S.B., Chemical Master at the Grammar School, 
Manchester. Illustrated. Fcap. 8vo. 2s. 6d. 

•QUESTIONS ON CHEMISTRY. Inorganic and Organic. By the same. Fcap. 

8yo. 88. 
LANDAUER.— BLOWPIPE ANALYSIS. By J. Landaueb. Translated by J. 

Taylob, B.Sc. Revised Edition. Gl. Svo. 4s. 6d. 
LOCKYER.— THB CHEMISTRY OF THE SUN. By J. Nokman Lockybr, F.B.S. 

Illustrated. Svo. 14s. 

LUPTON.— CHEMICAL ARITHMETIC. With 1200 Problems. By S. Lupton, 
M.A. 2nd Ed., revised. Fcap. Svo. 4s. 6d. 

MBLDOLA.— THE CHEMISTRY OF PHOTOGRAPHY. By Raphael Meldola, 

F.R.S., Professor of Chemistry, Technical College, Finsbury. Cr. Svo. 6s. 
MEYER.- HISTORY OF CHEMISTRY FROM THB EARLIEST TIMES TO 

THE PRESENT DAY. By Ebnst von Meyeb, Ph.D. Translated by Gbobqe 

McGowAN, Ph.D. Svo. 14s. net. 
MIXTER.— AN ELEMENTARY TEXT-BOOK OF CHEMISTRY. By W.G.Mixtbb, 

Professor of Chemistry, Yale College. 2nd Ed. Cr. Svo. 7s. &d. 

MUIR.- FBACTICAL CHEMISTRY FOR MEDICAL STUDENTS : First M.B. 
Course. By M. M. P. Muib, F.RS.E., Fellow and Prselector in Chemistry at 
Gonville and Caius College, Cambridge. Fcap. Svo. Is. 6d. 

MUIB — WILSON.— THE ELEMENTS OF THEBMAL CHEMISTBY. By M. 
M. P. MuiR, F.B.S.E. ; assisted by D. M. WniSON. Svo. 12s. 6d. 

OSTWALD.— OUTLINES OF GENERAL CHEMISTRY: Physical and Theo- 
retical. By Prof. W. Ostwald. Trans, by Jas. Walkbb, D.So. 8vo. lOs. net 

RAMSAY.- EXPERIMENTAL PROOFS OP CHEMICAL THEORY FOR BE- 
GINNERS. By William Ramsat, F.R.S., Frofessor of Chemistry, Univer. 
sity College, London. 18mo. 2s. 6d. 

BEMSEN.— Works by Iba Remsen, Prof, of Chemistry, Johns Hopkins Uni- 
versity. 
*THE ELEMENTS OF CHEMISTRY. For Beginners. Fcap. Svo. 2s. 6d. 
AN INTRODUCTION TO THB STUDY OP CHEMISTBY (INOBGANIC 

CHEMISTRY). Cr. Svo. 6s. 6d. 
COMPOUNDS OF CARBON: an Introduction to the Study of Oiganic 

Chemistry. Cr. Svo. 68. 6d. 
A TEXT-BOOK OF INOBGANIC CHEMISTBY, Svo. 163, 
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B0600B.~Works by Sir HknbtE. Rosgox, F.B.S., formerly Professor of Ghemlsliy, 

Owens College, Manchester. 
•A PRIMER OP CHEMISTRY, niustrated. With Questions. 18rao. Is. 
•LB8SON8 IN BLBMBNTARY CHEMISTRY, INORGANIC AND OROANia 
With lUnstrations and Chromolitho of the Solar Spectrum, and of the Alkalies 
and Alkaline Earths. New Ed., 1892. Fcap. Svo. 4s. 6d. 
aOflOOE--8CHOBLEMMEB.— A TREATISE ON INORGANIC AND ORGANIC 
CHEMISTRY. By Sir Hevrt Rosoos, F.R.S., and Prof. C. Sohoblbmickb, 
F.RS. Svo. 

Vols, I. and II. INORGANIC CHEMISTRY. Vol. I.— The Non-Metallic Ele- 
ments. 2nd Ed. 21s. Vol. II. Two Parts, IBs. each. 

Vol. III.— ORGANIC CHEMISTRY. THE CHEMISTRY OP THE HYDRO- 
CARBONS and their Derivatiyes. Parts I. II. IV. and VI. 21s. each. 
Parts III, and V. 18s. each. 
BOSOOE — SCHUSTEB.— SPECTRUM ANALYSIS. By Sir Hekbt Rosoos, 
F.R.S. 4th Ed., revised by the Author and A. Sohusteb, F.R.S., Professor of 
Applied Mathematics in the Owens College, Manchester. 8yo. 21s. 

•THORPE.— A SERIES OF CHEMICAL PROBLEMS. With Key. By T. E. 
Thorpe, F.RS., Professor of Chemistry, Royal College of Science. New Ed. 
Fcap. 8vo. 28. 

THOBPE-BtJOKEB.— A TREATISE ON CHEMICAL PHYSICS. By Prof. T. B. 
Thobpe and Prof. A. W. Rtf ckbb. Svo. [In prepomMon. 

WUBTZ.— A HISTORY OF CKEMICAL THEORY. ByAD.Wu&TZ. Translated 
by Henbt Watts, F.R.S. Crown Svo. 6s. 



PHYSICAL GEOGRAPHY, GEOLOGY, AND 

MINERALOGY. 

BLANFOBD.— THE RUDIMENTS OF PHYSICAL GEOGRAPHY FOR INDIAN 

8CH00I£ ; with Glossary. By H. F. Blanford, F.G.S. Cr. Svo. 2s. 6d. 
PEBBBL.— A POPULAR TREATISE ON THE WINDS. By W. FEBBK^ M.A, 

Member of the American National Academy of Sciences. Svo. 18s. 
FI8HEB.— PHYSICS OF THE EARTH'S CRUST. By Rev. Osmond Fisher, M. A, 
F.G.S., Hon. Fellow of King's College, London. 2nd Ed., enlarged. Svo. 12s. 
QEIEIE.— Works 'by Sir Archibald Geikis, F.R.S., Director-General of the 

Geological Survey of the United Kingdom. 
•A PRIMER OF PHYSICAL GEOGRAPHY. Dlus. With Questions. ISmo. Is. 
•ELEMENTARY LESSONS IN PHYSICAL GEOGRAPHY. Illustrated. Fcapi 

Svo. 4s. 6d. ^QUESTIONS ON THE SAME. Is. 6d. 
•A PRIMER OF GEOLOGY. Illustrated. ISmo. Is. 

•CLASS-BOOK OF GEOLOGY. Illustrated. Cheaper Ed. Cr. Svo. 48. 6d. 
TEXT-BOOK OF GEOLOGY. Illustrated. 8rd Ed. Svo. 28s. 
OUTLINES OF FIELD GEOLOGY. Dlustrated. New Ed. GL Svo. 8s. 6d. 
THE SCENERY AND GEOLOGY OF SCOTLAND, VIEWED IN CONNEXION 
WITH ITS PHYSICAL GEOLOGY. Illustrated. Cr. Svo. 12s. 6d. 
HDXLET.— PHYSIOGRAPHY. An Introduction to the Study of Nature. By 

T. H. HxTXLET, F.R.S. Illustrated. Cr. Svo. 6s. 
LOOKYBB.— OUTLINES OF PHYSIOGRAPHY— THE MOVEMENTS OF THE 
EARTH. By J. Nobman Lookyeb, F.R.S., Examiner in Physiography for Hxe 
Science and Art Department. Illustrated. Cr. Svo. Sewed, Is. 6d. 
lOERS.— A TREATISE ON MINERALOGY. By H. A. Miebs, of the British 
Museum. Svo. [In preparation. 
PHILLIPS.— A TREATISE ON ORE DEPOSITS. By J.A.Phillip8,F.R.S. Svo. 25s. 
BOSBNBUSOH — IDDINOS.— MICROSCOPICAL PHYSIOGRAPHY OF THE 
ROCK-MAKING MINERALS: AN AID TO THE MICROSCOPICAL STUDY 
^OF ROCKS. By H. Rosenbusch. Translated by J. P. Iddings. Svo. 24s. 

WILLIAMS.- ELEMENTS OF CRYSTALLOGRAPHY, for students of Chemistry, 
Physics, and Mineralogy. By G. H. Williams, Ph.D. Cr. Svo. 6e. 
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BIOLOGY. 

(Botany t Zoology , General Biology ^ Physiology.) 

Botany. 

ALLEN.— ON THE COLOURS OF FLOWBBS, as Illustrated In the British Flora. 
By Qrakt Allen. lUastrated. Or. 8yo. Ss. 6d. 

BALF0T7R— WARD.— A GENERAL TEXTBOOK OF BOTANY. By Prof. L B. 
Balfoub, F.R.S., UniTersity of Edinburgh, and Prof. H. Marshall Ward, 
F.B.S., Roy. Indian Engineering Coll. [In preparation. 

•BBTTAHT.-FIRST LESSONS IN PRACTICAL BOTANY. By O. T. BETXAKy. 
18mo. Is. 

•BOWER.— A COURSE OP PRACTICAL INSTRUCTION IN BOTANY. By F. 
O. BowBR, D.Sc., F.R.S., Regius Professor of Botany in the University of 
Glasgow. Cr. Svo. lOs. 6d. [Abridged Ed. in preparation. 

GHUROH- SCOTT.- MANUAL OF VEGETABLE PHYSIOLOGY. By Professor 
A. H. Chxtbch, F.B.S.,and D. H. Scott, D.Sc, formerly Assistant Professor, 
Royal College of Science. Illustrated. Gr. 8yo. [In preparation. 

GOODALE.— PHYSIOLOGICAL BOTANY. I. Outlines of the Histology of 
Phsenogamous Plants. II. Vegetable Physiology. By G. L. Goodale, M.A., 
M.D., Professor of Botany in Harvard University. Svo. 10s. 6d. 

GRAY.— STRUCTURAL BOTANY, OR ORGANOGRAPHY ON THE BASIS 
OF MORPHOLOGY. By Prof. Aba Gray, LL.D. Svo. 10s. 6d. 

HARTIG.— TEXT-BOOK OF THE DISEASES OF TREES. (See Agriculture, p. 89.) 
HOOKER.— Works by Sir Joseph Hooker, F.R.S., &c. 
•PRIMER OF BOTANY. Illustrated. 18mo. Is. 

THE STUDENT'S FLORA OP THE BRITISH ISLANDS. 8rd Ed., revised. 
Gl. 8vo. 10s. 6d. 

LUBBOCK— FLOWERS, FRUITS, AND LEAVES. By the Right Hon. Sir J. 
Lubbock, F.R.S.. Illustrated. 2nd Ed. Cr. 8vo. 4s. 6d. 

MtJLLER.— THE FERTILISATION OF FLOWERS. By Hermann MCller, 
Translated by D'Arct W. Thompson, B.A., Professor of Biology in University 
College, Dundee. Preface by Charles Darwin. Illustrated. 8vo. 21s. 

OLIVER.— •LESSONS IN ELEMENTARY BOTANY. By Daniel Oliver, F.R.S., 
late Professor of Botany in Univeraity College, London. Fcap. 8vo. 4s. 6d. 
FIRST BOOK OF INDIAN BOTANY. By the same. Ex. fcap. 8vo. 68. 6d. 
SMITH.- DISEASES OP FIELD AND GARDEN CROPS. (See Agriculture, p. 40.) 
WARD.— TIMBER AND SOME OF ITS DISEASES. (See Agriculture, p. 40.) 

Zoology. 

BALFOUR.— A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. 

Balfour, F.R.S. Illustrated. 2 vols. 8vo. Vol. I. 18s. Vol. II. 21s. 
BERNARD— THE APODIDAE. By H. M. Bernard, M.A., LL.D. Cr.Svo. 7s. 6d. 

BUOKTON.— MONOGRAPH OF THE BRITISH CICADA, OR TETTIGID^. 

By G. B. BucKTON. 2 vols. 8vo. 83s. 6d. each, net 
OOUES.— HANDBOOK OF FIELD AND GENERAL ORNITHOLOGY. By 

Pro£ Elliott Coues, M.A. Illustrated. 8vo. 10s. net. 

PLOWER — GADOW.— AN INTRODUCTION TO THE OSTEOLOGY OP 
THE MAMMALIA. By Sir W. H. Flower, F.R.S., Director of the Natural 
History Museum. Illus. 8rd Ed., revised with the help of Hans Gadow, Ph.D. 
Cr. 8vo. 10s. 6d. 

FOSTER — BALFOUR.— THE ELEMENTS OF EMBRYOLOGY. By Prof. 
Michael Foster, M.D., F.R.S., and the late F. M. Balfour, F.R.8., 2nd Ed. 
revised, by A. Sedgwick, M.A., Fellow and Assistant Lecturer of Trinity 
CoUege, Cambridge, and W. Heapb, M.A. Illustrated. Cr. 8vo. lOs. 6d. 



84 NATURAL SCIENCES 

LAMO.— TEXT-BOOK OP OOMPARATIVB ANATOMY. By Dr. Arnold Laho, 
Ftofessor of Zoology in the University of Zurich. Transl. by H. M. and H. 
Bkbnabd. Introduction by Prof. Haeckkl. 2 vols. Illustrated. 8vo. Fart I. 
17s. net [Part II. in, the Prm. 

LUBBOCK.— THE ORIGIN AND METAMORPHOSES OF INSECTS. By the 
Bight Hon. Sir John Lubbook, F.R.8., D.C.L. Illus. Cr. 8vo. Ss. 6d. 

MABTIN— MOALE.-ON THE DISSECTION OF VERTEBRATE ANIMAI^. 
By Prof. H. N. Mabtin aAd W. A. Moalb. Cr. Svo. [In preparation. 

METBICK.— BRITISH LEPIDOPTERA. By L. Meybiok. [In preparatUm. 

MIVABT.— LESSONS IN ELEMENTARY ANATOMY. By St. G. Miyabt, F.R.S., 
Lecturer on Comparative Anatomy at St. Mary's Hospital. Fcap. 8vo. 6s. M. 

PABKEB.— A COURSE OF INSTRUCTION IN ZOOTOMY (VERTEBBATA). 
By T. Jeftebt Pabkbb, F.R.S., Professor of Biology in the University of 
Otago, New Zealand. Illnstrated. Cr. 8vo. 8s. 6d. 

PABKEB— BETTANT.— THE MORPHOLOGY OF THE SKULL. By PioCW. K. 
Pabkeb, F.R.S., and G. T. Bbttant. Illustrated. Cr. 8vo. lOa. 6d. 

8EDOWIGK.— TREATISE ON EMBRYOLOGY. By Adam Sedgwick, F.R.S., 
Fellow and Lecturer of Trinity College, Cambridge. 8vo. [In preparation. 

BHUFBLDT.— THE MYOLOGY OF THE RAVEN (Cortnw corax simuxius). A 
Guide to the Study of the Muscular System in Birds. By R W. Shufkldt. 
Illustrated. 8vo. IBs. net. 

WIEDEB8HEIM.— ELEMENTS OF THE COMPARATIVE ANATOMY OF 
VERTEBRATES. By Prof. R Wiedebshbim. Adapted by W. Newton 
Pabkeb, Professor of Biology, University College, Cardiff. 8vo. 128. 6d. 



General Biology. 

BALL.— ARE THE EFFEOTS OF USE AND DISUSE INHERITED? By W. 
Plait Ball. Cr. 8vo. Ss. 6d. 

BATBSON.—MATERIALS FOR THE STUDY OF VARL/ITION IN ANIMALS. 
Part I. Discontinuous Variation. By W. Bateson. 8vo. Hlus. [In the Press. 

BIMEB.— ORGANIC EVOLUTION as the Result of the Inheritance of Acquired 
Characters according to the Laws of Organic Growth. By Dr. G. H. T. 
EiMEB. Transl. by J. T. Cunningham, F.R.S.E. 8vo. 128. 6d. 

HOWBS.— AN ATLAS OF PRACTICAL ELEMENTARY BIOLOGY. By G. B. 
HowEB, Assistant Professor of Zoology, Royal College of Science. 4to. 148. 

•HUXLEY.— INTRODUCTORY PRIMER OF SCIENCE. By Prof. T. H. Htollbt, 
F.RS. 18mo. Is. 

HUXLEY — MABTIN.— A COURSE OF PRAOTICAIi INSTRUCTION IN 
ELEMENTARY BIOLOGY. By Prof. T. H. Huxley, F.RS., assisted by 
H. N. Mabtin, F.RS., Professor of Biology in the Johns Hopkins University. 
New Ed., revised by G. B. Howes, Assistant Professor, Royal College of Science, 
and D. H. Scott, D.Sc. Cr. 8vo. 10s. 6d. 

LUBBOCK.— ON BRITISH WILD FLOWERS CONSIDERED IN RELATION 
TO INSECTS. By the Right Hon. Sir J. Lubbock, F.R.S. Illustrated. Cr. 
8vo. 4s. 6d. 

PARKER.- LESSONS IN ELEMENTARY BIOLOGY. By Prof. T. Jeitxbt 
Pabkeb, F.R.S. Dlustrated. Cr. 8vo. 10s. 6d. 

VARIGNY. -EXPERIMENTAL EVOLUTION. ByH. dbVabiony. Cr.Svo. 6s. 

WALLACE.— Works by Alfbed Russel Wallace, LL.D. 

DARWINISM : An Exposition of the Theory of Natural Selection. Cr. 8vo. 9s. 

NATURAL SELECTION: AND TROPICAL NATURE. New Ed. Cr.8vo. 68. 

ISLAND LIFE. New Ed. Cr. 8vo. 68. 
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PhyBiology. 

FEASNLET.— A MANUAL OF ELBMBNTABY PBACnCAL HISTOLOQY. 
By William Fkabnlst. Illostrated. Gr. 8vo. 78. 6d. 

FOSTER.— Works by Michael Footsb, M.D., F.RS., Professor of Physiology in 

the University of Cambridge. 
*A PBIMBB OF PHYSIOLOGY. lUastrsted. 18mo. li. 
A TBXT-BOOK OF PHYSIOLOGY. Illastrated. 6th Ed., largely revised. 8vo. 
Part I. Blood— The Tissues of Movement, The Vascular Mechanism. lOs. 6d. 
Faxt IL The Tissues of Chemical Action, with their Bespective Mechanisms 
—Nutrition. lOs. 6d. Part III. The Central Nervous System. Ts. 6d. Fart 
IV. The Senses and some Special Muscular Mechanisms. IDie Tissues and 
Mechanisms of Beproduction. 10s. 6d. APPENDIX, 7s. 0d. 

FOSTER— LANOLET.— A GOQBSE OF ELBMBNTABY PBAGTICAL PHY- 
BIOLOGY AND HISTOLOGY. By Prof. Michakl Fostsb, and J.N. Lanolkt, 
F.B.S., Fellow of Trinity College, Cambridge. 6th Bd. Or. Svo. 7s. 6d. 

OAMOEE.— A TEXT -BOOK OF THE PHYSIOLOGICAL CHBMISTBY OF 
THB ANIMAL BODY. By A. Gamoee, M.D., F.RS. Svo. Vol. L 18s. 

•HUXLEY.— LESSONS IN ELBMBNTABY PHYSIOLOGY. By Prof. T. H. 
Huxley, F.B.S. Illust. Fcap. Svo. 4s. 6d. 
•QUESTIONS ON THB ABOVB. By T. Aloock, M.D. ISma Is. 6d. 



MEDICINE. 

BLTTH.— A MANUAL OF PUBLIC HEALTH. By A. Wyiitbb Bltth, M.RO.8. 

Svo. 17s. net. 
BRUNTON.— Works bv T. Lauder Bbunton, M.D., F.RS., Examiner in Materia 

Medica in the University of London, in the Victoria University, and in tiie 

Royal College of Physicians, London. 
A TEXT-BOOK OF PHABMACOLOGY, THBBAPEUTICS, AND MATEBIA 

MEDICA. Adapted to the United States Pharmacopoeia by F. H. Wiluaub, 

M.D., Boston, Mass. Srd Ed. Adapted to the New British Pharmacopoeia, 

1885, and additions, 1891. Svo. 21s. Or in 2 vols. 22s. 6d. Supplement. Is. 
TABLES OF MATEBIA MEDICA: A Companion to the Materia Medica 

Museum. Illustrated. Cheaper Issue. 8vo. 5s. 
AN INTBODUCTION TO MODERN THERAPEUTICS. Svo. 8s. 6d. net. 
GRIFPITHS.— LESSONS ON PRESCRIPTIONS AND THB ART OF PRESCRIB- 

ING. By W. H. GBiFFrrHS. Adapted to the Pharmacopoeia, 1885. ISmo. 8s. 6d. 
HAMILTON.— A TBXT-BOOK OF PATHOLOGY, SYSTEMATIC AND PBAC- 

TICAL. By D. J. Hamilton, F.RS.B., Professor of Pathological Anatomy, 

University of Aberdeen. Illustrated VoL L Svo. 2bB. [Yol. 11. in tJie Press. 

KLEIN.— Works by E. Klein, F.RS., Lecturer on General Anatomy and Physio- 
logy in the Medical School of St. Bartholomew's Hospital, London. 
MICRO-ORGANISMS AND DISBASE. An Introduction into the Study of 

Specific Micro-Organisms. Illustrated. Srd Ed., revised. Gr. Svo. 6s. 
THE BACTERIA IN ASIATIC CHOLERA. Cr. Svo. 6s. 
WHITE.— A TEXT -BOOK OF GENERAL THERAPEUTICS. By W. Halb 
White, M.D., Senior Assistant Physician to and Lecturer in Materia Medica at 
Guy's Hospital. Illustrated. Cr. Svo. Ss. 6d. 

WILLOUGHBT.— <5ee Domestic Economy, p. 40.) 

ZIEOLBE-MA0ALISTBB.-TEXT-B00K OP PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. B. Zisoler. Translated and Edited by 
Donald MagAlister, M.A., M.D., Fellow and Medical Lecturer of St. John's 
College, Cambridge. Illustrated. Svo. 
Part L— GENBBAL PATHOLOGICAL ANATOMY. 2nd Ed. 12s. 6d. 
Part XL— SPECIAL PATHOLOGICAL ANATOMY. Sections L-VIII. 2nd Bd 
128. 6d. Sections IX.-XII. 12s. 6d. 
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WI0K8TBED.— ALPHABET OF BOONOMIO SOIENCB. By H. P. Wiokstud, 
M. A. Part I. Blements of the Theory of Value or Worth. Gl. 87a 28. 6d. 

LAW AND POLITICS. 

BALL.— THE BTUDENrS GUIDE TO THE BAR. By W. W. BonsB Ball, M. A., 

Fellow of Trinity College, Cambridge. 4th Ed., revised. Or. 8vo. 28. 6d. 
BOUTMT.- STUDIES IN CONSTITUTIONAL LAW. By Bmilb Bounnr. 
Translated by Mrs. Dickt, with Preface by Prof. A. V. Dicnr. Or. Svo. 68. 
THE ENGLISH CONSTITUTION. By the same. Translated by Mrs. Easkh, 
with Introduction by Sir F. Pollock, Bart. Cr. Svo. 6s. 
•BUOKLAND.— OUR NATIONAL INSTITUTIONS. By A. BnoKLAim. 18ma Is. 
OHEBBT.— LECTURES ON THE GROWTH OF CRIMINAL LAW IN ANCIENT 
COMMUNITIES. By R. R. Chkrrt, LL.D., Reid Professor of Constitutional 
and Criminal Law in the University of Dublin. Svo. 6s. net. 
DIOBT.— INTRODUCTION TO THE STUDY OF THE LAW OP THE CONSTITU- 
TION. By A. V. Diobt, B.C.L., Yinerian Professor of English Law in the 
University of Oxford. Srd Ed. Svo. 12s. 6d. 
HOLMES.— THE COMMON LAW. By O. W. Holmks, Jun. Demy Svo. 12s. 
JENK8.— THE GOVERNMENT OF VICTORIA. By Edward Jbnkb, B.A., 

LL.B., late Professor of Law in the University of Melbourne. 14s. 
MUNBO.^COMMERCIAL law. (See Commerce, p. 40). 
PHILLIMOBE.— PRIVATE LAW AMONG THE ROMAN& From the Pandects. 

By J. G. Phillimorb, Q.C. Svo. 16s. 
POLLOOK.— ESSAYS IN JURISPRUDENCE AND ETHICS. By Sir Frbdbbick 
Pollock, But. Svo. 10s. 6d. 
INTRODUCTION TO THE HISTORY OF THE SCIENCE OF POLITICS. 
By the same. Cr. 8vo. 2s. 6d. 
8IDOWI0K.— THE ELEMENTS OF POLITICS. By Hbnrt Sidowick, LKD. 

Svo. 14s. net. 
STEPHEN.— Works by Sir Jambs Fitzjameb Stbphbn, Bart. 
A DIGEST OF THE LAW OF EVIDENCE. 5th Ed. Cr. Svo. 6s. 
A DIGEST OF THE CRIMINAL LAW : CRIMES AND PUNISHMENT& 4th 

Ed., revised. Svo. 168. 

A DIGEST OF THE LAW OF CRIMINAL PROCEDURE IN INDICTABLE 

OFFENCES. By Sir J. F. Stephbn, Bart., and H. Stephbn. Svo. 12s. 6d. 

A HISTORY OF THE CRIMINAL LAW OF ENGLAND. 8 vols. Svo. 488. 

A GENERAL VIEW OF THE CRIMINAL LAW OF ENGLAND. Svo. 14s. 

ANTHROPOLOaY. 

TTLOB.— ANTHROPOLOGY. Bv R B. Tvlor, F.R.S., Reader in Anthropology 
in the University of Oxford. Illustrated. Cr. Svo. 7s. 6d. 

BDUOATION. 

ARNOLD.— REPORTS ON ELEMENTARY SCHOOLS. 1852.1882. ByMATTBBW 

Arnold. Edited by Lord Sakdford. Cr. Svo. 8s. 6d. 
HIGHER SCHOOLS AND UNIVERSITIES IN GERMANY. By the same. 

Crown Svo. 68. 
A FRENCH ETON, AND HIGHER SCHOOLS AND UNIVERSITIES IN 

FRANCE. By the same. Cr. Svo. 68. 

BALL.— THE STUDENTS GUIDE TO THE BAB. (See Law, above.) 
«BLAKISTON.— THE TEACHER. Hints on School Management By J. R 

Blakiston, H.M.I.S. Cr. Svo. 28. 6d. 
OALDEBWOOD.— ON TEACHING. By Prof. Hbnrt Caldbrwood. New Ed. 

Ex. feap. Svo. 28. 6d. 
FEARON.— SCHOOL INSPECTION. By D. R. Fbaron. 6th Ed. Or. Svo. Ss. 6d. 

FITOH.— NOTES ON AMERICAN SCHOOLS AND TRAINING COLLEGEa 
By J. G. Fitch, M.A., LL.D. Gl. Svo. 28. 6d. 
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OEIKIE.— THB TBAOHINO OF GBOOBAPHY. (See Geography, p. 41.) 
GLADSTOME.>-SPELLmG REFORM FROM A NATIONAL POINT OF VIEW. 

By J. H. Gladstone. Gr. 8to. Is. 6d. 
HEBTEL.— OVERPRESSURE IN HIGH SCHOOLS IN DENMARK. By Dr. 

Hertel. Introd. by Sir J. Crichton-Browne, F.R.S. Gr. 8vo. Ss. 6d. 
BEOORD OF TEGHNIGAL AMD 8BCX>in>ART EDUOATION. 8va Sewed 

2s., net. Fart I. Not. 1891. 

TECHNICAL KNOWLEDGE. 

OtTfi and Mecflianioal Engineering ; MUitaiy and Naval Sdenoe ; 
Agrlonltnre; Domestlo Eoonomy ; Oommeroe ; Manual Training. 

dVIL AND MEOHANIOAIi ENQINEEKINa 

ALEXANDER— THOMSON.— ELEMENTARY APPLIED MECHANICS. (See 

Mechanics, p. 26.) 
CHALMERS.— GRAPHICAL DETERMINATION OF FORCES IN ENGINEER- 
ING STRUCTURES. By J. B. Chalmers, C.E. lUustrated. 8vo. 248. 
OOTTERILL.- APPLIED MECHANICS. (See Mechanics, p. 27.) 
CXyTTEBILL—SLADE.— LESSONS IN APPLIED MECHANICS. (See Mechan- 
ics, p. 27.) 
GRAHAM.- GEOMETRY OF POSITION. (See Mechanics, 27.) 
KENNEDY.— THE MECHANICS OF MACHINERY. (See Mechanics, 27.) 
PBABODY.— THERMODYNAMICS OF THE STEAM-ENGINE AND OTHER 

HEAT-ENGINES. (See Physics, p. 29.) 
SHAMN.— AN ELEMENTARY TREATISE ON HEAT IN RELATION TO 

STEAM AND THE STEAM-ENGINE. (See Physics, p. 29.) 
YOUNG.— SIMPLE PRACTICAL METHODS OF CALCULATING STRAINS ON 
GIRDERS, ARCHES, AND TRUSSES. By E. W. Youno, O.B. 8vo. 7s. 6d. 

MILITARY AND NAVAL SOIBNOB. 

ARMY PRELIMINARY EXAMINATION PAPERS, 1882-1881. (See Mathematics.) 
KELVIN.- POPULAR LECTURES AND ADDRESSES. By Lord Kelvin, 

P.R.S. 8 vols. Illustrated. Cr. 8vo. Vol. III. Navigation. 7s. 6d. 
MATTHEWS.— MANUAL OF LOGARITHMS. (See Mathematics, p. 24.) 
MAURICE.- WAR. By Col. G. F. Maurice, C.B., R.A. 8vo. 6s. net 
MEROUB.— ELEMENTS OF THE ART OF WAR. Prepared for the nse of 

Cadets of the United States Military Academy. By James Mercur. 8vo. 17s. 
PALMER.— TEXT -BOOK OF PRACTICAL LOGARITHMS AND TRIGONO- 

METRY. (SeeMathematics, p. 24.) 
ROBINSON.— TREATISE ON MARINE SURVEYING. For younger Naval 

Officers. By Rev. J. L. Robinson. Cr. Svo. 7s. 6d. 
SANDHURST MATHEMATICAL PAPEBS. (See Mathematics, p. 25.) 
SHOBTLAND.— NAUTICAL SURVEYING. By Vice-Adm. Shortland. Svo. 218. 
WOLSELEY. — Works by General Viscount Wolselkt, G.CM.G. 
THE SOLDIER'S POCKET-BOOK FOR FIELD SERVICE. 16mo. Roan. 6s. 
FIELD POCKET-BOOK FOR THE AUXILIARY FORCES. 16mo. Is. 6d. 
WOOLWIOH MATHEMATICAL PAPERS. (See Mathematics, p. 26.) 

AG-RIOULTURB AND FORESTRY. 

FBANKLAND.— AGRICULTURAL CHEMICAL ANALYSIS. By P. F. Frank- 
land, F.R.S., Prof, of Chemistry, University College, Dundee. Cr. Svo. 7s. 6d. 

HARTIO.— TEXT-BOOK OF THE DISEASES OF TREES. By Dr. Robert 
Hartio. Translated by Wm. Somerville, B.S., D.(E., Professor of Agriculture 
and Forestry, Durham College of Science. 

LASLETT.— TIMBER AND TIMBER TREES, NATIVE AND FOREIGN. By 
Thomas Lablett. Cr. Svo. Ss. 6d. 
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LAUB IB.— THE FOOD OF PLANTS. By G. P. Laurib, M.A. [In (he Press. 
IffOIB.— DAIRY- WORK. By Professor Muib, Torkshire College, Leeds. 

[In the Press, 
NIOHOLLB.— A TBXT-BOOE OF TROPICAL AGRICULTURB. By H. A. 

NicHOLUs, M.D. lUustarated. Globe 8 vo. [/n Me Prut. 

SMTTH.— DISEASES OF FIELD AND GARDEN CROPS, chiefly sach as are 

caused by Fungi. By Worthinoton G. Smith, F.L.S. Feap. 8vo. 4s. 6d. 
TANNER.— •ELEMENTARY LESSONS IN THE SCIENCE OF AGRICULTURAL 

PRACTICE. By HsiniY Tanner, F.C.S., M.R.A.C., Examiner in Agriculture 

under the Science and Art Department. Fcap. 8to. Ss. 9d. 
•FIRST PRINCIPLES OF AGRICULTURE. By the same. 18mo. Is. 
•THE PRINCIPLES OF AGRICULTURE. For use in Elementary SchoolB. By 

the same. Ex. fcap. 8vo. 

I. The Alphabet. 6d. II. Further Steps. Is. III. Elementary School 

Readings for the Third Stage. Is. 
WARD.— TIMBER AND SOME OF ITS DISEASES. By H. Marshall Ward, 

F.R.S., Prof, of Botany, Roy. Ind. Engin. Coll., Cooper^s HilL Or. Bto. 6s.. 
WRIGHT.— A PRIMER OF PRACTICAL HORTICULTURE. By J. Wright. 

18mo. Is. 

DOMBSTIO ECONOMY. 

•BABKEB.— FIRST LESSONS IN THE PRINCIPLES OF COOKING. By Laot 

Barker. 18mo. Is. 
•BARNETT-CNEILL.— A PRIMER OF DOMESTIC ECONOMY. By E. A. 

Barnett and H. C. O'Neill. 18mo. Is. 
•BERNERS.— FIRST LESSONS ON HEALTH. By J. Berners. 18mo. Is. 
•OOOKEBT BOOK.— THE MIDDLE-CLASS COOKERY BOOK. Edited by the 

Manchester School of Domestic Cookery. Fcap. 8vo. Is. Od. 
GRAVEN.— A GUIDE TO DISTRICT NURSES. By Mrs. Craven. Cr. Svo. 2s. 6d. 
FBEDERIOK.— HINTS TO HOUSEWIVES on several points, particularly on the 

preparation of economical and tasteful dishes. By Mrs. Frederick. Cr.8vo. Is. 
•ORAM&HOMME.— CUTTING-OUT AND DRESSMAKING. From the French of 

Mdlle. E. Grand'hohme. With Diagrams. 18mo. Is. 
•ORENFELL.— DRESSMAKING. A Technical Manual for Teachers. By Mrs. 

Hbnrt Grenfbll. With Diagrams. 18mo. Is. 
JEX-BLABX.— THE CARE OF INFANTS. A Manual for Mothers and Nurses. 

By Sophia Jex-Blakb, M.D. 18mo. Is. 
•TEGBTMEIER.- HOUSEHOLD MANAGEMENT AND COOKERY. Compiled 

^for the London School Board. By W. B. Tegetmbibr. 18mo. Is. 

WILLOUGHBT.— HYGIENE. By Dr. E; F. Willouohbt. [In th» Press. 

•WRIGHT.- THE SCHOOL COOKERY-BOOK. Compiled and Edited by C. B. 

Guthrie Wright, Hon. Sec to the Edinburgh School of Cookery. 18mo. Is. 

OOMMBBOE. 

MAOBCILLAN'8 ELEMENTABT OOMMEROIAL GLASS BOOKS. Edited by 

James Gow, Litt.D., Headmaster of the High School, Nottingham. Globe 8vo. 

•THE HISTORY OF COMMERCE IN EUROPE. By H. db B. Gibbinb, M.A. 

8s. 6d. 
•INTRODUCTION TO COMMBRCLAIi GERMAN. By F. C. Smith, B.A., 

formerly Scholar of Magdalene College, Cambridge. 8s. 6d. 
COMMERCIAL GEOGRAPHY. By E. C. K. Gonnbr, M.A., Professor of Poli- 
tical Economy in University College, Liverpool. [In pr^paraHon. 
COMMERCIAL FRENCH. 

COMMERCIAL ARITHMETIC. By S. Jaokson, M.A. Ss. 6d. 
COMMERCIAL LAW. By J. E. C. Munro, LL.D., Pi-ofessor of Law and 
Political Economy in the Owens Collie, Manchester. [In pr^pofation. 

MANUAL TRAINING. 

BENSON.— ELEMENTARY HANDICRAFT. By W. A. S. Benson. [In prep. 
DEGERDON.— THE GRAMMAR OF WOODWORK. By W. E. Dbqbrdon, Head 
Instructor, Whitechapel Craft School. 4to. 2s. 
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GEOGRAPHY. 

(See also PHYSICAL GEOGRAPHY.) 

BASTHOLOMEW.— *THE ELEMENTARY SCHOOL ATLAS. By Johh Bar- 
tholomew, F.B.G.S. 4to. l8. 
*MACMILLAN*8 SCHOOL ATLAS, PHYSICAL AND POLITICAL. 80 Maps 

and Index. By the same. Boyal 4to. 8s. 6d. Half-morocco, lOs. 6d. 
THE LIBRARY REFERENCE ATLAS OF THE WORLD. By the same. 

84 Maps and Index to 100,000 places. Half-morocco. Gilt edges. Folio. £2:12:6 

net. Also in parts, 5B. each, net. Index, 78. 6d. net. 
•CLARKE.— CLASS-BOOK OF GEOGRAPHY. By C. B. Culrkb, F.R.a With 

18 Maps. Fcap. 8vo. 8s. ; sewed, 2s. 6d. 
•QBEEN.— A SHORT GEOGRAPHY OF THE BRITISH ISLANDS. By John 

Richard Grexn, LL.D., and A. S. Greeit. With Maps. Fcap. 8yo. 8s. 6d. 
*GBOVE.— A PRIMER OF GEOGRAPHY. By Sir Georqb Grove. 18mo. Is. 
KIEPERT.— A MANUAL OF ANCIENT GEOGRAPHY. By Dr. H. Kispbrt. 

Cr. 8vo. 5s. 

MAOMILIiAN'S GEOORAPHIOAL SERIES.— Edited by Sir Archibald Gbikib, 

F.R.S., Director-General of the Geological Sarvey of the United Kingdom. 
«THE TEACHING OF GEOGRAPHY. A Practical Handbook for the Use of 

Teachers. By Sir Archibald Gbikib, F.R.S. Cr. 8vo. 2s. 
*MAFS AND MAP-DRAWING. By W. A. Eldertok. 18mo. Is. 
•GEOGRAPHY OF THE BRITISH ISLES. By Sir A. Geikie, F.R.S. 18mo. Is. 
•AN ELEMENTARY CLASS-BOOK OF GENERAL GEOGRAPHY. By H. R 

Mill, D.Sc. IHastrated. Cr. 8vo. Ss. 6d. 
•GEOGRAPHY OF EUROPE. By J. Sime, M.A. Ulustrated. Gl. 8vo. 8s. 
•ELEMENTARY GEOGRAPHY OF INDIA, BURMA, AND CEYLON. By H. 

F. Blanford, F.G.S. Gl. 8vo. 2s. 6d. 
GEOGRAPHY OF NORTH AMERICA By Prof. N. S. Shaler, [In preparation. 
ELEMENTARY GEOGRAPHY OF THE BRITISH COLONIES. By G. M. 
Dawson, LL.D., and A. Sutherland. Globe 8vo. Ss. 
8TRAGHEY.— LECTURES ON GEOGRAPHY. By General Richard Strachey, 

R.E. Cr. 8vo. 4s. 6d. 
rrOZER.— A PRIMER OF CLASSICAL GEOGRAPHY. By H. F. Tozer, M.A. 
18mo. Is. 

HISTORY. 

ARNOLD.— THE SECOND PUNIC WAR. (See Antiquities, p. 12.) 
ARNOLD.— A HISTORY OF THE EARLY ROMAN EMPIRE. (/See p. 12.) 
♦BBESLY.— STORIES FROM THE HISTORY OF ROME. (See p. 12.) 
BRYOE.— THE HOLY ROMAN EMPIRE. By Jakes Brycb, M.P., D.C.L., 

Regius Professor of Civil Law in the University of Oxford. Cr. 8vo. 7s. 6d. 

Library Edition. 8yo. 14s. 
•BUCKLEY.— A HISTORY OF ENGLAND FOR BEGINNERS. By Arabella 

B. BucKLET. With Maps and Tables. Gl. 8vo. 8s. 
BURY.--A HISTORY OF THE LATER ROMAN EMPIRE FROM ARCADIUS 

TO IRENE. (See Antiquities, p. 12.) 
OAfiSEL.— MANUAL OF JEWISH HISTORY AND LITERATURE. By Dr. D. 

Cassbl. Translated by Mrs. Henry Lucas. Fcap. 8vo. 2s. 6d. 

ENGLISH STATESMEN, TWELVE. Cr. Svo. 28. 6d. each. 
William the Conqueror. By Edward A. Freeman, D.C.L., LL.D. 
Henry II. By Mrs. J. R. Green. 

Edward I. By Prof. T. F. Tout. [In preparation. 

Henry VII. By James Gairdner. 
Cardinal Wolsey. By Bishop Creiohton. 
Elizabeth. By E. S. Beesly. 
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OuYSB CnoicwKLL. Bv Frxdbrio Habbibom. 
William III. By H. 1>. Trailu 
Walpolb. By John Mobley. 

Chatham. By John Moblbt. [In preparation, 

Pitt. ByLora Bobbbebt. 
Peel. By J. B. Thubbfield. 
nSKB.— Works by John Fiskb, formerly Lecturer on Philosophy at Harvard 
University. 
THE CBITICAL PBRIOB IN AMBBIOAN HISTORY, 178&-1789. lOa. 6d. 
THB BBOINNINOS OF KBW ENGLAND. Gr. 8vo. 7s. 6d« 
THE AMBRIOAN REVOLUTION. 2 vols. Cr. 8vo. IBs. 
THE DISCOVERT OF AMERICA. 2 vols. Gr. Bvo. IBs. 
F&BBMAN.— Works by the late Bdwabd A. Fbeeman, D.CL. 
«OLD ENGLISH HISTORY. With Maps. Ex. fcap. 8vo. 6s. 
METHODS OF HISTORICAL STUDYT 8vo. lOs. 6d. 
THE CHIEF PERIODS OF EUROPEAN HISTORY. Six Lectures. With an 

Essay on Greek Cities under Roman Rule. Bvo. 10s. 6d. 
HISTORICAL ESSAYS. Bvo. First Series. lOs. 6d. Second Series. 10s. 6d. 

Third Series. 12s. Fourth Series. 12s. 6d. 
THE GROWTH OF THE ENGLISH CONSTITUTION FROM THE EARLIEST 
TIME& 6th Ed. Cr. Bvo. 6s. 
GREEN.— Works by John Riohabd Gbben. LL.D. 

*A SHORT HISTORY OF THE ENGLISH PEOPLE. Cr. Bvo. 8s. Od. 
*Also in Four Parts. With Analysis. Crown Bvo. 8s. each. Part I. 607-1266. 
Part XL 1204-1668. Part III. 1640-1689. Part IV. 1660-1878. Illustrated 
Edition. 8vo. Monthly parts, Is. net. Part I. OcL 1891. VoL L 12s. net 
HISTORY OF THE ENGLISH PEOPLE. In four vols. Bvo. 16s. each. 
Vol. L— Early England, 449-1071 ; Foreign Kings, 1071-1214 ; The Charter, 

1214-1291 ; The Parliament, 1807-1461. 8 Maps. 
Vol. II.— The Monarchy, 1461-1640 ; The Reformation, 1640-1608. 
VoL IIL— Puritan England, 1608-1660; The Revolution, 1660-1688. 4 Maps. 
VoL rv.— The Revolution, 1688-1760; Modem Enghmd, 1760-1816. 
THE MAKING OF ENGLAND (449-829X With Maps. 8vo. 168. 
THE CONQUEST OF ENGLAND (768-1071). With Maps and Portrait 

Bvo. IBs. 
^ANALYSIS OF ENGLISH HISTORY, based on Green's " Short History of the 

English People." By C. W. A. Tait, M.A. Grown Bvo. 4s. 6d. 
^READINGS IN ENGLISH HISTORY. Selected by J. R. Gbebn. Thx«e Parts. 
Gl. 8vo. Is. 6d. each. I. Hengist to Creasy. II. Gressy to CromwelL IIL 
Cromwell to Balaklava. 
GUEST.— LECTURES ON THE HISTORY OP ENGLAND. By M. J. Guwr. 

With Maps. Cr. Bvo. 6s. 
mSTORIOAL COURSE FOR SCHOOLS.— Edited by B. A. Fbeeman. IBmo. 
GENERAL SKETCH OF EUROPEAN HISTORY. By E. A. Fbeeman. 8s. 6d. 
HISTORY OF ENGLAND. By Edith Thompson. 2s. 6d. 
HISTORY OF SCOTLAND. By Maboabbt Macabthub. 2s. 
HISTORY OF ITALY. By Rev. W. Hunt, M.A. 8s. 6d. 
HISTORY OF GERMANY. By J. Simb, M.A. 8s. 
HISTORY OF AMERICA. By John A. Dotlb. 48. 6d. 
HISTORY OF EUROPEAN COLONIES. By E. J. Payne, M.A. 4s. 6d. 
HISTORY OF FRANCE. By Chablotte M. Yonoe. Ss. 6d. 
*EI8T0BY PRIMERS.— Edited by John Riohabd Gbeen, LL.D. IBmo. Is. each. 
ROME. By Bishop Gbeiohton. 

GREECE. By C. A. Ftffe, M.A., late Fellow of University College, Oxford. 
EUROPE. By B. A. Fbeeman, D.G.L. 
FRANCE. By Chablotte M. Yonqe. 

ROMAN ANTIQUITIES. By Prof. Wilkins, LittD. Dlustrated. 
GREEK ANTIQUITIES. By Rev. J. P. Mahafft, D.D. Illnstrated. 
GEOGRAPHY. By Sir G. Gbove, D.O.L. Maps. 
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OLASSIQAL GBOORAFHT. By H. F. Toara, M.A. 

BNOLAND. By Ababblla B. Buoklbt. 

ANALTBIS OF ENGLISH HISTORY. By Prof. T. F. Toot, M.A. 

INDIAN HISTORY : ASIATIC AND BUROPBAN. By J. Talbotb Wbulsb. 
HOLE.— A OBNBALOOIGAL 8TBMMA OF THB KINGS OF BNGLAND AND 

FBANOB. By Rey. 0. Hole. On Sheet Is. 
JEmnNGB.— OHRONOLOGIOAL TABLBS OF ANOIBNT HISTORY. By Rer. 

A. OL Jkhkings. 8vo. 5fl. 

LABBEBTON.— NBW HISTORIOAL ATLAS AND GENERAL HISTORY. By 

B. H. Labbbrton. 4to. 168. 

LETHBBIDGE.— A SHORT MANUAL OF THB HISTORY OF INDIA. With 
an Account of India as it is. By Sir Ropbr Lbthbbiboe. Gr. 8vo. 6s. 

«MAGMIIJ.AN'SHI8T0BY READERS. Adapted to the New Code, 1891. GL Svo. 
BookUL Is. Book IV. Is. 8d. BookV. Is. 6d. Book VL Is. 6d. 

MAHAFFY.—GRBBE LIFE AND THOUGHT FROM THB AGE OF ALEX- 
ANDBR TO THE ROMAN CONQUBST. (See Classics, p. 18.) 
THB GREEK WORLD UNDBR ROMAN SWAY. (See Classics, p. 18.) 
PROBLEMS IN GRBEK HISTORY. (See Classics, p. 18.) 

MAB&IOTT.— THB MAKERS OF MODERN ITALY : Mazzini, Cayoub, Gabi- 
BALOi. By J. A. R. Mabbiott, M.A. Or. 8to. Is. fld. 

MIOHELET.— A SUMMARY OF MODERN HISTORY. By M. Miohblbt. Trans- 
lated by M. C. M. Simpson. G1. Svo. 48. 6d. 

HORGATB.— ENGLAND UNDER THE ANGEVIN K1NG& By Katb Noboatb. 
With Maps and Plans. 2 vols. Svo. 82s. 

0TT£.-SCANDINAVL&N HISTORY. ByE.0.OTTt. With Maps. GL Svo. 68. 
SHUCKBUBOH.— A SCHOOL HISTORY OF ROME. (Seep. 18.) 

SEELEY.— THB EXPANSION OF ENGLAND. By J. R. Sbblbt, M.A., Regius 

Professor of Modem History in the University of Cambridge. Cr. Svo. 48. 6d. 

OUR COLONIAL EXPANSION. Extracts from the above. Cr.Svo. Sewed. Is. 

SEWELL—YONGE.— EUROPEAN HISTORY. Selections from the Best Author- 
ities. Edited by B. M. Sbwbll and C. M. Yonob. Cr. Sva First Series, 
1008-1154. 68. Second Series, 108S-1228. 68. 

«TAIT.-- ANALYSIS OF ENGLISH HISTORY. (See under Green, p. 43.) 

WHEELER.— Works by J. Talbots Whbblbb. 
•A PRIMER OF INDIAN HISTORY. ISmo. la. 

•COLLEGE HISTORY OF INDIA. With Maps. Cr. Svo. Ss. ; sewed, 28. 6d. 
A SHORT HISTORY OF INDIA AND OP THE FRONTIER STATES OF 
AFGHANISTAN, NEPAUL, AND BURMA. With Maps. Cr. Svo. 12s. 
YONGE.— Works by Chablottb M. Yonob. 
CAMEOS FROM ENGLISH HISTORY. Ex. fcap. Svo. 68. each. (1) 
From Rollo to Edward II. (2) The Wars in France. (8) The Wars of the 
Roses. (4) Refonnation Times. (6) England and Spain. (6) Forty Years of 
Stewart Rule (1608-1648). (7) Rebellion and Restoration (1642-167S)l 
THE VICTORIAN HALF CENTURY. Cr. Svo. Is. 6d. ; sewed, Is. 
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•ANDEBSON.— LINEAR PERSPBCTriVE AND MODEL DRAWING. With 

Questions and Exercises. By Laubbnob Anobbson. Illustrated. Svo. 2s. 
OOLLIEB.— A PRIMER OF ART. By Hon. John Collibb. ISmo. Is. 
GOOEL— THE NATIONAL GALLERY, A POPULAR HANDBOOK TO. By 

E. T. Cook, with preface by Mr. Buskin, and Selections from his Writings. 

8rd Ed. Cr. Svo. Half-mor., 148. Large Paper Edition. 2 vols. Svo. 
DELAMOTTE.— A BEGINNER'S DRAWING BOOK. By P. H. Dblamottb, 

F.S.A. Progressively arranged. Or. Svo. Ss. 6d. 
ELLIS.— SKETCHING FROM NATURE. A Handbook. By Tbistbah J. Elus. 

Illustrated by H. Staot Mabks, R.A., and the Author. Cr. Svo. 8s. 6d. 
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OBOVE.— A DICrriONABT OF MU8I0 AND MUSICIANS. 1450-1880. Edited 
by Sir Qbobos Oaovs. 4 toIs. 8vo. 21s. each. INDEX. 78. 6d. 

HUNT.— T ALKS ABOUT ART. By William Hunt. Or. 8to. Ss. 6d. 

UUTUUiJISON.*-A DRAWING BOOK. Containing Examples from Lei^ton, 
Watts, Foynter, etc. By G. W. C. Hotohivboh, Drawing Master at Qifton 
College. Sap. Rott. 8yo. [InthsPrtsB. 

MBUX)LA«— THE CHEMISTRY OF PHOTOGRAPHY. By Raphaxl Msldola, 
F.B.S., Professor of Chemistry in theTechnical College, Finsbory. Or. 8vo. 6s. 

TATLOB.— A PRIMER OF PIANOFORTE-PLAYING. ByF.TATLon. 18mo. Is. 

TATIiOB.— A SYSTEM OF SIGHT43INGING FROM THE ESTABLISHED 
MUSICAL NOTATION ; based on the Principle of Tonic Relation. By Skdlbt 
Taylor, M.A« 8ro. 6s. net. 

TTBWHITT.— OUR SKETCHING CLUB. Letters and Studies on Landscape 
Art By Ber. R. St. John Ttbwhitt. With reproductions of the Lessons and 
Woodcuts in Mr. Raskin's " Elements of Drawing." Cr. 8vo. 7s. 6d. 

DIVINITY. 

The Bible ; History of the Christiaa Church ; The Church of 
England ; The Fathers ; Hyxnnology. 

THE BIBLE. 

History of the £i&Ze.~THE ENGLISH BIBLE ; A Critical History of the various 
English Translations. By Prof. John Eaoib. 2 vols, 8vo. 288. 
THE BIBLE IN THE CHURCH. By Right Rev. B. F. Wbbtooti, Bishop of 
Durham. 10th Ed. 18mo. 48. 6d. 

BHaiad History.— BIBIX LESSONS. By Rev. E. A. Abbott. Cr. 8vo. 4s. Cd. 
side-lights UPON BIBLE HISTORY. By Mrs. Stdnbt Buxton. Cr.Sva 6s. 
STORIES FROM THE BIBLE. By Rev. A. J. Chuboh. Illustrated. Cr. 

8vo. 2 parts. 8s. 6d. each. 
•BIBLE READINGS SELECTED FROM THE PENTATEUCH AND THE 

BOOK OF JOSHUA. By Rev. J. A. Cboss. G1. 8vo. 2s. 6d. 
■"THE CHILDREN'S TREASURY OF BIBLE STORIES. By Mrs. H. Gabkoin. 

18mo. Is. each. Part I. Old Tbstament. Part II. Nbw TssTAinHT. 

Part III. Thx Apostles. 
•A CLASS-BOOK OF OLD TESTAMENT HISTORY. By Rev. G. F. Maoliab, 

D.D. 18mo. 4s. 6d. 
•A CLASS-BOOK OP NEW TESTAMENT HISTORY. 18mo. 5s. 6d. 
•A SHILLING BOOK OP OLD TESTAMENT HISTORY. 18mo. Is. 
•A SHILLING BOOK OF NEW TESTAMENT HISTORY. 18mOr Is. 
•SCRIPTURE READINGS FOR SCHOOLS AND FAMILIES. By C. M. 

YoNOX. Globe 8vo. Is. 6d. each; also with comments, Ss. M. each. 

Gknebis to Dbutbbonomt. Joshua to Solomon. Kingm and thk Pbophrs. 

Thx Gospel Times. Apostolic Times. 

The Old Testament.— TUB PATRIARCHS AND LAWGIVERS OF THE OLD 

TESTAMENT. By F. D. Maubicb. 7th Ed. Cr. 8vo. 4s. 6d. 
THE PROPHETS AND KINGS OF THE OLD TESTAMENT. By the same. 

Cr. 8vo. 6s. 
THE CANON OP THE OLD TESTAMENT. By Rev. H. E. Rtlb, B.D., 

Hulsean Professor of Divinity in the University of Cambridge. Cr. 8vo. Os. 
THE EARLY NARRATIVES OF GENESIS. By the same. Cr. 8vo. 8s. net 
THE DIVINE LIBRARY OP THE OLD TESTAMENT. By A. P. Kibk- 

PATBiOK, M.A., Professor of Hebrew in the University of Cambridge. Cr. Sva 

3s. net. 

The PwUatmush.—M!f HISTORICO-CRITIGAL INQUIRY INTO THE ORIGIN 
AND COMPOSITION OF THE PENTATEUCH AND BOOK OF; JOSHUA. 
By Prof. A. Kuenen. Trans, by P. H. Wicksteed, M. A. 8vo. 14a. 

The PMlm«.— THE PSALMS CHRONOLOGICALLY ARRANGED. By FOUB 
Friends. Cr. 8vo. 5s. net. 
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OOLDBN TRBASURT PSALTER Stndenf 8 Edition of above. ISiuo. 8s. 6d. 
THE PSALMS, WITH 4NTRODU0TION AND NOTES. By A. 0. Jbhninqs, 

M.A., and W. H. Lows, ILA. S toIi. Gr. 8to. lOs. 6d. each. 
INTRODUCTION TO THE STUDY AND USE OF THE FSAUfa By Rev. 

J. F. Thbupp. 2nd Ed. 8 vols. 8to. 218. 

/»<a&.— ISAIAH XL.-LXVL With the Shorter Prophecies aUied to it Edited by 
Matthkw Abnold. Or. Syo. 68. 

IHATATT OF JERUSALBK. In the Authorised English Version, with Intro- 
dnction and Notes. By the same. Or. 8yo. 4s. 6d. 

A BIBLE-READING FOB SGHOOLB,->THE GREAT PROPHECY OF 
ISRAEL'S RESTORATION (Isaiah, Chapters xl.-lxvi ) Arranged and 
Edited for Yoong Learners. By the same. 18ma Is. 

COMMENTARY ON THE BOOK OF ISAIAH: CRITICAL, HISTORICAL, 
AND PROPHETICAL ; with Translation. By T. R, Birks. 8yo. 12s. 6d. 

THE BOOK OF ISAIAH CHRONOLOGICALLY ARRANGED. By T. K. 
CHxnnB. Gr. Sva 7s. 6d. 

Zedi(vriah.—TBE HEBREW STUDENTS COMMENTARY ON ZECHARIAH, 
HEBREW AND LXX. By W. H. Lowb, M.A. 8vo. 10s. 6d. 

The Miiwr Pnmftete.— WARBURTONIAN LECTURES. By Prof. A. F. Eirk- 

pATRioK. Or. Svo. [In (he Prtas. 

The New TestamerU.—THE NEW TESTAMENT. Essay on the Bi^t Estimation 

of MS. Evidence in the Text of the New Testament. By T. R. Birks.- Cr. 

8vo. 8s. 0d. 
THE MESSAGES OF THE BOOKS. Discoorses and Notes on the Books of 

the New Testament By Archd. Farrar. 8vo. lis. 
THE CLASSICAL ELEMENT IN THE NEW TESTAMENT. Considered as a 

proof of its Genuineness, with an Appendix on the Oldest Authorities used 

in the Formation of the Canon. By C. H. Hoouc 8vo. lOs. 6d. 
ON A FRESH REVISION OF THE ENGLISH NEW TESTAMENT. With 

an Appendix on the Last Petition of the Lord's Prayer. By Bishop Liort- 

pooT. Cr. 8 vo. 7s. «d. 
THE UNITY OF THE NEW TESTAMENT. By F. D. Maurioi. 2 vols. 

Cr. 8yo. 12s. 
A COMPANION TO THE GREEK TESTAMENT AND THE ENGLISH 

VERSION. By Philip Schait, D.D. Cr. 8vo. 12s. 
A GENERAL SURVEY OF THE HISTORY OF THE CANON OF THE NEW 

TESTAMENT DURING THE FIRST FOUR CENTURIES. By Bishop 

WxBTOorr. Cr. 8vo. lOs. 6d. 
THE NEW TESTAMENT IN THE ORIGINAL GREEK. The Text revised 

by Bishop Wkstoott, D.D., and Prof. F. J. A. Hort, D.D. 2 vols. Cr. 8vo. 

10s. 6d. each. Vol. I. Text VoL II. Introduction and Appendix. 
SCHOOL EDITION OF THE ABOVE. 18mo, 4s. 6d.; 18mo, roan, 6s. 6d. ; 

morocco, gilt edges, 6s. 6d. 
LEXICON OF THE GREEK TESTAMENT. By W. J. Hickie, M. A. [In the Press. 

The Gospds.— TBS COMMON TRADITION OF THE SYNOPTIC GOSPELS, in the 

Text of the Revised Version. By Rev. E. A. Abbott and W. G. Rushbrooke. 

Cr. Svo. 88. 6d. 
SYNOPTIOON: AN EXPOSITION OF THE COMMON MATTER OF THE 

SYNOPTIC GOSPELS. By W. G. Rubhbrookb. Printed in Colours. In jsix 

Parts, and Appendix. 4to. Part I. 8s. 6d. Parts 11. and III. 7s. Parts IV. 

V. and VI., with Indices, 10s. 6d. Appendices, 10s. 6d. Complete in 1 vol. 86s. 
" Indispensable to a Theological Student "—T^ CamJbridge Guide, 
INTRODUCTION TO THE STUDY OF THE FOUR GOSPELS. By Bishop 

Wbstcoti. Or. Svo. 10s. M. 
THE COMPOSITION OF THE FOUR G0SPEU9. By Rev. A. Wrioht. Cr. 

Svo. 68. 

The Gospd according to SL MaUhew,—*TBE GREEK TEXT. With Introduction and 
Notes by Rev. A. Slokan. Fcap. Svo. 2s. 6d. 
CHOICE NOTES ON ST. MATTHEW. Drawn from Old and New Sources. 
Gr. Svo. 4s. fid. (St Matthew and St Mark in 1 vol. Os.) 
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TkB Ocmd aoeording toSt, Mark,-^*BOnOOL RBADINOS IN THE OBEBK TBSTA- 
XBNT. Being the Oaillnes of the Life of our Lordkas given by St. Mark, with 
additions firom the Text of the other Erangelists. Edited, with Notes and 
Voeabulary, by Rev. A. Oaltsbt, H.A. Fcap. 8vo. Ss. 6d. 

THE GREEK TEXT, with Introduction and Notes. By Rev. J. O. F. 
MuRBAT, M. A. [In preparation. 

CHOIOB NOTES ON ST. MARK. Drawn from Old and New Soarces. Gr. 8vo. 
4s. 6d. (St. Matthew and St Mark in 1 vol. 98.) 

The GoapA aoeording to SL luJIce.— *THB GREEK TEXT, with Tntrodaction and 

Notes. By Rev. J. Bond, M.A. Fcap. 8vo. Ss. 6d. 
CHOICE NOTES ON ST. LUKE. Drawn from Old and New Sources. Cr. Svo. 

4s. 6d. 
THE GOSPEL OF THE KINGDOM OF HEAVEN. A Course of Lectures on 

the Gospel of St. Luke. By F. D. Maurice. Gr. Svo. 6s. 

The Goapel acomrding 1o SL Jo&n.— THE GOSPEL OF ST. JOHN. By F. D. 

MAmiicx. 8th Ikl. Cr. Svo. 6s. 
CHOICE NOTES ON ST. JOHN. Drawn frt)m Old and New Sources. Cr. 

8vo. 4s. 6d. 
TheAeUcfthe Ap<MtU8.—*THJi GREEK TEXT, with Notes by T. E. Paos, M.A. 

Fcap. Svo. 8s. 6d. 
THE CHURCH OF THE FIRST DATS : THE CHURCH OF JERUSALEM, 

THE CHURCH OF THE GENTILES, THE CHURCH OF THE WORLD. 

Lectures on the Acts of the Apostles. By Very Rev. C. J. Vauohak. Cr. 

8vo. 10s. 6d. 

TheBpitOee of St. Paul- THE EPISTLE TO THE ROMANS. The Greek Text, with 

English Notes. By the Very Rev. C. J. Vauohan. 7th Ed. Cr. Svo. 7s. 6d. 
THE EPISTLES TO THE COtllNTHIANS. Greek Text, with Commentary. 

Bv Rev yif Kat 8vo 98 
THE EPISTLE TO THE GALATIANS. A Revised Text, with IntroduoUon, 

Notes, and Dissertations. By Bishop Liohtfoot. 10th Ed. Svo. 128. 
THE EPISTLE TO THE PHILIPPLANS. A Revised Text, with Introduction, 

Notes, and Dissertations. By the same. Svo. 12s. 
THE EPISTLE TO THE PHILIFPIANS. With Translation, Paraphrase, and 

Notes for English Readers. By Very Rev. C. J. Vauqhav. Cr. Svo. 68. 
THE EPISTLE TO THE C0L(»U3IA!NS AND TO PHILEMON. A Revised 

Text, with Introductions, etc By Bishop Liohtfoot. 9th Ed. Svo. 12s. 
THE EPISTLES TO THE BPHESIANS, THE COLOSSLiNS, AND PHILB- 

MON. With Introduction and Notes. By Rev. J. Lu Davies. Svo. 7s. 6d. 
THE FIRST EPISTLE TO THE THESSALONLAN& By Very Rev. C. J 

Vauohan. Svo. Sewed, Is. 6d. 
THE EPISTLES TO THE THESSALONIANS. Commentary on the Greek 

Text. By Prof. Jobk Badib. Svo. 128. 

The EpUOe <ifSt. James.— THE GREEK TEXT, with Introduction and Notes. By 
Rev. Joseph Mayor. Svo. [In the Press, 

The EpisOes afSU Jo^n.— THE EPISTLES OF ST. JOHN. By F. D. Maurice. 
4th Ed. Cr. Svo. 6s. 
THB GREEK TEXT, with Notes. By Bishop Westoott. 2nd Ed. 8vo. 128. 6d. 

TheMsUe to (^Abrnvf.— GREEK AND ENGLISH. Edited by Rev. F. Rbndall. 

Or. Svo. 68. 
ENGLISH TEXT, with Commentary. By the same. Cr. Svo. 7s. 6d. 
THE GREEK TEXT, with Notes. By Very Rev. C. J. Vauohan. Cr. Sva 

7s. 6d. 
THE GREEK TEXT, with Notes and Essays. By Bishop Wkstcott. Svo. 148. 

22ei«Za<ton.— LECTURES ON THE APOCALTPSB. By F. D. Maurice. 2nd 

Ed. Cr. Svo. 6s. 
THE REVELATION OP ST. JOHN. By Prof. W. Miluoan. Cr. Svo. 7s. 6d. 
LECTURES ON THE APOCALYPSE. By the same. Cr. Svo. 5s. 
LECTURES ON THB REVELATION OP ST. JOHN. By Very Rev. C. J. 

Vauohan. 6th Ed. Cr. Svo. IPs. 6d. 

WRIGHT.— THE BIBLE WORD-BOOK. By W. Aldib Wright. Cr. Svo. 7s. 6d. 
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HISTORY OF THE CHRISTIAN OHUROH. 

OUNNINOHAM.— THE GROWTH OF THE CHURCH IN ITS ORGANISATION 

AND INSTITUTIONS. By Rev. John Cunningham. 8vo. 9s. 
CUNNINGHAM.— THE CHURCHES OP ASIA : A METHODICAL SKEJTCH OP 

THE SECOND CENTURY. By Rev. William Cunningham. Ct. 8vo. 68. 
DALE.— THE SYNOD OP ELVIRA, AND CHRISTIAN LIPE IN THE POURTH 

CENTURY. By A. W. W. Dale. Cr. 8vo. 10s. Gd. 
HARDWICK. — Works by Archdeacon Hardwigk. 
A HISTORY OP THE CHRISTIAN CHURCH : MIDDLE AGE. Edited by 

Bishop Stubbs. Cr. 8vo. lOs. 6d. 
A HISTORY OP THE CHRISTIAN CHURCH DURING THE REFORMATION. 

9th Ed., revised by Bishop Stubbs. Cr. 8vo. lOs. 6d. 
HORT.— TWO DISSERTATIONS. 1. ON MONOrENH2 eE02 IN SCRIPTURE 

AND TRADITION. IL ON THE " CONSTANTINOPOLITAN " CREED 

AND OTHER CREEDS OP THE FOURTH CENTURY. 8vo. 7s. 6d. 
KILLEN.— ECCLESIASTICAL HISTORY OP IRELAND, from the earliest date 

to the present time. By W. D. Killen. 2 vols. 8vo. 258. 
SIMPSON.— AN EPITOME OP THE HISTORY OP THE CHRISTLAN CHURCH. 

By Rev. W. Simpson. 7th Ed. Pcap. 8vo. 8s. 6d. 
VAUGHAN.— THE CHURCH OP THE FIRST DAYS: THE CHURCH OP 

JERUSALEM, THE CHURCH OP THE GENTILES, THE CHURCH OP 

THE WORLD. By Very Rev. C. J. Vaughan. Or. 8vo. 10s. 6d. 

THE OHUROH OP BNG-LAND. 

BENHAM.— A COMPANION TO THE LECTIONARY. By Rev. W. Benham, 

B.D. Or. 8vo. 4s. 6d. 
OOLENSO.— THE COMMUNION SERVICE PROM THE BOOK OF COMMON 
PRAYER. With Select Readings from the Writings of the Rev. P. D. 
Maurice. Edited by Bishop Colenso. 6th Ed. 16ino. 2s. 6d. 
MAOLEAR.— Works by Rev. G. P. Macleab, D.D. 
*A CLASS-BOOK OF THE CATECHISM OF THE CHURCH OP ENGLAND. 

18mo. la. 6d. 
*A FIRST CLASS-BOOK OP THE CATECHISM OP THE CHURCH OF 

ENGLAND. 18mo. 6d. 
THE ORDER OF CONFIRMATION. With Prayers and Devotions. 32mo. 6d. 
FIRST COMMUNION. With Prayers and Devotions for the newly Confirmed. 

32mo. 6d. 
*A MANUAL OP INSTRUCTION FOR CONFIRMATION AND FIRST COM- 
MUNION. With Prayers and Devotions. 82mo. 2s. 
«AN INTRODUCTION TO THE CREEDS. 18mo. 8s. 6d. 
AN INTRODUCTION TO THE THIRTY-NINE ARTICLES. [In the Press. 

PROCTER.- A HISTORY OF THE BOOK OF COMMON PRAYER. By Rev. P. 

Procter. 18th Ed. Cr. 8vo. 10s. 6d. 
•PROCTER— MAOLEAR.— AN ELEMENTARY INTRODUCTION TO THE 
BOOK OP COMMON PRAYER. By Rev. P. Procter and Rev. G. P. 
Maclear, D.D. 18mo. 2s. 6d. 
VAUGHAN.— TWELVE DISCOURSES ON SUBJECTS CONNECTED WITH 
THE LITURGY AND WORSHIP OP THE CHURCH OP ENGLAND. By 
Very Rev. 0. J. Vauohan. Fcap. 8vo. 6s. 

HYMNOLOOY. 

PALGRAVE.— ORIGINAL HYMNS. By Prof. P. T. Paloravb. 18mo. Is. 6d. 
SELBORNE.— THE BOOK OP PRAISE. By Earl or Selbcrne. 18ino. 

2s. 6d. net. 
A HYMNAL. A. 82mo. 6d. B. 18mo, larger type. Is. C. Fine Paper. 

Is. 6d. Edited, with Music, by John Hullah. 18mo. 8s. 6d. 
WOODS— HYMNS FOR SCHOOL WORSHIP. By M. A. Woods. ISmo. Is. 6d. 



